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FastKey  For  The 
Commodore  64 

Entire  lines  of  BASIC  with 
only  a  few  keystrokes 

Printer  Master  For  Apple 

Easily  access  and 
customize  all  your 
printer's  features 


Chain  Reaction 

An  explosive  strategy 

game  for  Amiga,  Apple, 

Atari,  Commodore  64, 

IBM  PC/PCjr,  and  ST  it^'J^ 

Disk  Fix  And  Quick 
Screen 

Two  handy  utilities  for 
the  IBM  PC/PCjr 

ML  Write  For  Atari 

Convert  machine 
language  into  DATA 
statements 

XMODEM  File  Transfer 
For  Commodore  1 28 
And  64 

Apple  DOS  3.3 
Wildcards 

Music  Maker  64 


We  iust  did  something  only  tiie  best  can  do! 
We  made  our  award  winning*  software  for  tite 
Commodore^^  128  and  64  computers  even  better! 


liiiFOfluc  i  119  #  «  * 

i       Pocket  Writer  2 

1  wordprocessor 
Pocket  Manner  2 

spreadsheet 
Pocket  Filer  2 

database 

New  Features 

Our  new  Pocket  2  series  offers  features  usually  found  only  in 
much  more  sophisticoted  opplicotions  softwore.  Features  thot 
include:  compatobility  with  the  new  GEOS  operating  system t, 
ability  to  work  with  the  Commodore  RAM  expander  to  allow  a 
RAM  disk,  mouse  support  with  pull  down  menus,  1571  burst 
mode  for  faster  file  loading,  increased  support  for  two  single  disk 
drives,  automatic  configuration  for  screen  color,  format  and 
printer  selection  t- 

Sophisticoted  software,  yes,  and  still  easy  to  use.  You  can  be 
up  and  running  in  under  30  minutes  even  if  you  haven't  operated 
a  computer  before. 

2  Programs  in  1 

Now,  when  you  upgrade  your  Commodore™  64  to  a  128, 
Pocket  software  helps  make  it  a  breeze.  The  new  Pocket  2 
software  has  both  128  and  64  applications  on  the  same  disk.  So 
when  you  buy  one  you  are  actually  buying  two  software 
packages.  The  cost  only  $59.95  (U.S.). 

6  Programs  in  1 

The  180%  Solution  saves  you  moneyl  You  can  buy  all  three 
Pocket  2  applications.  Pocket  Writer  2,  Pocket  Planner  2  and 
Pocket  Filer  2  in  one  convenient  Superpak  for  the  low  price  of 
only  599.95  (U.S.).  A  super  way  to  discover  all  the  integrated 
features  of  Pocket  2  software  and  save  almost  eighty  dollars. 

As  a  companion  to  Pocket  Writer  2,  a  Dictionary  Disk 
containing  32,000  words  (expandable  to  40,000)  is  available. 
Thecost  $14.95  (U.S.). 

For  those  of  you  who  have  olready  discovered  the  many 
benefits  of  owning  Pocket  softwore;  we  offer  all  registered 
owners  an  upgrade  to  Pocket  2  software  for  only  $  19.95  (U.S.) 
plus  3.00  (U.S.)  shipping  and  handling!  Available  only  by  writing 
to  Digital  Solutions  inc. 


Pocket  WrMw  2  Word  Pra<«tfor 
bi  addWon  to  the  new  feotuns 
above... 

Spelling  Checker  incorporated  in  progrom 
( requires  a  didionofy  disk) 

Spelling  Checker  now  runs  aver  300% 
faster  thon  in  originol  Pocket  software 

Word  wrap  is  now  fully  outomotict 

Ability  to  move  columns 

Go  To  page  number  for  finding  informa- 
tion in  long  textst 

Fully  aulomotic  upper  and  lower  cose  type 
conversion  t 

Enhanced  Delete  process  for  word,  line 
or  parogroph 

Word  Count  ieature  for  essa/s  and 
Qssigrimentst 

Enhanced  split  memory  moil  merge  option 

Pocket  Planner  2    Sproodriwet 
In  oddHon  lo  the  new  feature* 

cvo  w . «' . 
Individ  uol  column  width  selection  now 

avaibblet 
Multiple  fiJes  in  memory  with  cut  ond 

paste  capability 

Serious  Software 
That's  Simple  to  Use 


Able  to  print  mathematical  formulae  as 

well  OS  results  of  calculotionst 
Global  formotting  option 
Enhanced  row/column  insert  deletet 
logorithmic  and  XY  grophing  copobiltty 
Increased  file  compatobility  with  other 

spreadsheetst 
f^umber  of  rows  Increased  from  99 
to  250t 

Pocket  Filer  a  Database 
In  nddMon  to  Hie  new  feoluret 
above... 

Dynomic  colculotions  during  doto  entry 
Intelligent  re  entry  to  enter/edit  mode 
Eosier  file  conversion  from  other  softworet 
Automatic  index  updating  for  constonlly 

sorted  filet 
Enhanced  mofhemoticaS  language 

inducting  loops  and  bbelst 
High  speed  torf  using  dynomic  buffering  t 
Automotic  entry  of  repetotive  doto  t 

*  Commodore's  Microcom  puters 
Mogozjne,  independent  reviewers,  roted 
theoriginol  Pocket  Writer  12B/64  ond 
Pocket  Planner  128/64  softwore  the 
"Annual  Best  of  1986"  in  the 
pfoductivjty  category. 

Commodoje  is  o  tegislered  irpdemork  ol 
Commodore  Buiiness  Machines  Inc. 

tFeotures  Qvailcble  tor  Commodore  64^^. 

C  19B6  Dtgila!  Soli  ■lionv  lnr_ 


Superpak: 

The  Solution  That 

Scnres  Money! 


Poctel  Writer  2,  Pocket  Planner  2  and 

Pocket  Filer  2  together 
Convenient;  get  all  three  integroted 

applications  at  once 
12S/64  software  on  same  disks 
Economical;  $179.85  (U.S.)  worth  of 

software  for  only 

$99.95  (U.S.) 

POCKOy  Wf  FIY0F 

Dictionary 


Pocitet 
Dictionory 


Mokes  Spelling  Checker  faster  and 

simpler  to  use 
More  convenient  than  developing 

personal  disk 
.')2,000  words  ovailoble 
Expondoble  to  40,000  words 


International  Distributor  Enquiries  to: 
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'  Solutions 
f/  Inc. 

2-30  Wertheim  Court 
Richmond  Hill,  Ontario 
Conodo  L4B 1B9 

Tefephone(416)731-8775 
Telex  06-964501 

Fox  (416)  731-8915 


The  Best 
Just  Got  Better 


THEA 


PAPERCLIP 

"77ie  '  /  Besl  Selling  Word  Processing 

Package" 

-  BILLBOARD'S  computer  software  chtui 

"...  bv  far  the  best  word  processor  euer 
auailable  for  the  Atari"  ~  ANTIC 

■  Editing  features  include  Block  Move, 
Copy  and  Delete,  Global  Search  and 
Replace 

■  Enter  repetitive  words,  sentences,  or 
paragraphs  instantly  with  Macro  Command 

■  Edit  two  files  simultaneously  and 
transfer  text  between  documents  using 
Dual  Text  Windows 

■  Automatic  Page  Numbering,  Table  of 
Contents,  Headers  and  Footers 

■  Editingscreenextendsup  to  130 
columns  wide  and  scrolls  in  any  direction 

■  Print  Preview  displays  formatted  text 
exactly  as  it  will  be  printed 

■  Automatically  saves  files  as  you  write 
NEW!  SPELL  PACK  FOR  IHE  KJOXE 
WITH  A  36,000  WORD  DICTIONARY 
WITH  ON  SCREEN  WORD  SEARCH. 

B/GRAPH 

"Graph-generating  and  statistical  analysis 
...we  recommend  Bj  Graph!  _  infoWORLD 

■  graph  up  to  three  factors  with  100  data 
pomts  each 

■  choose  pie  charts,  line  and  area  graphs, 
2  and  3  dimensional  bar  charts  ancfmore 

■  convert  instantly  between  graph  types 
without  re-entering  data 

■  full  screen  editor,  multiple  grid  and 
graph  scaling,  automatic  labelling, 
overlays,  "slide  show"  capability 
•  statistical  analysis  functions  include 
standard  deviation,  variance,  Chi-square, 
regressions,  plotting  and  many  more 

■  reads  and  writes  to  VisiCalc  DIF  -  use 
VisiCalc  files  with  B/Graph  and  vice-versa 

■  compatibile  with  most  popular  printers, 
printer  cards,  interfaces 
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HOMEPAK 

"...  inexpensive,  powerful,  integrated 
software.  As  such,  HomePak  is  the  winner  of 
Info  World 's  Best  Buy  Award. " 
-  INFOWORLD  MAGAZINE 

"...  quite  simpiv,  the  best  ...the  highest 
rating  possible. "  -  ANALOG  COMPUTING 

Three  easy-to-use  programs  on  one  disk: 

1.  HOMETERIH  TELECOMMUNICATIONS 

■  Puts  you  in  touch  with  bulletin  boards, 
public  databases  and  on-line  services 

■  Powerful  user^defined  Macro  facility  - 
log  on  to  your  favorite  service  or  bulletin 
hmrd  with  just  one  command 

■  Store  up  to  10  macros  per  document 

■  X-Modem  protocol,  the  virtual  on-line 
standard 

■  Download  files  of  any  virtually  any 
length 

■  Flexible  data  handling  -  save  incoming 
text  to  disk,  edit  it,  print  it 

2.  HOMETEXT  WORD-PROCESSOR 

■  Over  20  full-screen  editing  and 
formatting  features:  move  &  copy, 
word-wrap,  justification,  automatic  paging 
and  many  more 

■  Wliat  You  See  Is  What  You  Get 
(WYSIWYG)  -  screen  is  an  exact 
representation  of  the  printed  page 

■  Supports  most  major  printer  functions 
includmg  boldface,  underlining  and 
extended  characters 

HOMEHND  DATABASE  MANAGER 

■  Natural  English-language  data 
entry/retrieval  system  for  simplified 
electronic  filing 

■  Includes  the  key  search/sort  functions, 
flexible  queries,  easy  output  commands 
and  sophisticated  Report  Composer 

All  three  HomePak  programs  reside  in 
memory  together  -  it's  easy  to  transfer 
data  between  them  and  perform  integrated 
tasks. 


AND  FOR  THE  ATARI  ST 
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BATTERIES 
INCLUDED 


WiONi  PAPERCU^^^W^UaANT,  B./GMJ'H  liUTE,  BW,  THE  SPREADSHEET  AND  MORE! 


BATnJClES  GVCUIDED,  ui  rTM  raaipMnf.  30  Mural  SliTrl.  Richmond  Hllt.CM>ria,  CinxU,  L«B  IBS  (4IC)«8|.9941,  CtMomtr  In/omullon  (416)«SI-383e. 

U  you  tun  nod  thb  prndiici  at  your  local  TTlaller.yoii  may  ontf  r  It  dltrcl  fnjvi  as  at  llw  full  luiQiMlFd  lUI  price  plua  $5.M  for  pottaftf  and  handltng.  For 

pindDct  Olden  pteace  call  l-SOO-387-5707  (US,  only).  FormosI  Batlerlu  Included  producis  you  can  alwayihave  tlie  laleit  venlon  of  yourprograin  tjy 

ntumlnf  llie  ariflnal  disk  and  tlO.DO.  V/iilt  to  omforourlull  color  olalog  of  produrtlforthe  APPLE,  APPLE  MAnNTOSH,  ATARI,  ATAW  ST, 

COMMOiXJHE,  COMMODORE  AMIGA,  AND  IBM  SYSTEMS. 

■;1386  Batteriei  Included.  APPLE,  APPLE  MACINTOSH.  ATARI.  ATAHI  ST.  COMMODORE,  COMMODORE  AMIGA.  AND  IBM  aie  rcfUleied  trademarki 

nipecdvely  of  APFl£  COMFUTESS  INC  ATARI  CORPORATION.  COMMODORE  BUSINESS  MAOIINES  INC..  AND  DfmtNAIIONAL  BUSINESS  MACHINES  INC 

Some  fealurea  may  vary  with  compaterayilem  ued, 

'AS  COMnUO  raOU  tunrAjg.  ](OAJL  MU^  KErafil^  H}«  1SUK  (MKK  JjOUAKV  S,  IHS 


Integral 
Solutions 


COMMODORE  CLASSICS! 


PAPERCLIP  WITH  SPELLPACK 

for  the  Commodore  64 

"The  */  Best  Selling  Word  Processing  Package. " 

-  BILLBOARD'S  COMPUTER  SOFTWARE  CHART 
"Superb  ...the  most  sophisticated  to  date. " 
-COMPUTE  MAGAZINE 

"The  best  professional  word  processor  available. " 

-  RUN  MAGAZINE 

■  Fast:  Insert/ Delete,  Move  or  Copy  words, 
phrases,  sentences  or  entire  blocks  of  text 

■  Easy:  save  up  to  52  repetitive  words  or  phrases, 
then  enter  them  with  just  two  keystrokes. 

■  Sophisticated:  Global  Search  and  Replace 
changes  every  occurrence  of  a  wrong  word  or 
phrase. 

■  Works  with  the  Consultant  Data  Base  Manager 
forlheCSl 

■  Personalized  form  tetter,  mailing  list  and 
mailing  label  functions. 

■  Built-in  Spellpack  with  Dictionary  for  fast  error 
checking. 

THE  CONSULTANT 

for  the  Commodore  128/84 
Database  management  made  easy! 
"Combines  simplicity  with  speed  and  gigantic 
records," 
-COMMODORE  MAGAZINE 

■  Built-in  templates  for  the  most-needed  database 
functions:  Inventory,  Budgets,  Mailing  Lists, 
Catalogs  and  many  more. 

■  Extensive  macro  capability 

■  Keyed  field  access  speed  —  1/ 10  second;  sorting 
speed  —  4  seconds  per  WOO  records. 

■  Six  search  operators  —  Equal  To,  Greater 
Than,  Less  Than,  Not  Equal  To,  Match  Anywhere, 
Wildcard 

■  Totally  flexible  relational  reporting  —  insert 
any  Consultant  datafile  in  a  report. 

■  Works  with  PaperClip  Word  Processor. 

KEYS  TO  TYPING: 

for  the  Commodore  64/128 

40  words  a  minute  in  32  easy  lessons  —  or  less! 

Learn  to  type  at  your  own  pace! 

■  32  step-by-step  lessons  to  reach  at  least  grade  10 
proficiency! 

■  Lessons  based  on  proven  instructional 
techniques  used  by  typing  teachers. 

BXTTTmTS  INCIXDED,  an  rra  company;  M  Muial  SI  reel.  Rifhmend  IIU], 
OnUrio, Canada, US  IBS ( 4lt)SSI'994I. C'tlHrimrrlnlormalJiifi 
(4]6)8Sl-9fl]fi.  iryoucant  nnd  Itiia  pniduft  At  yourliMral  re-tailer.you  may 
onirr  tt  d  irrct  tmm  u*  al  the  tutl  iuagtlAtll  linl  price  pi u#  f  5.0O  for  poilaft? 
and  handlinR.  Kor  product  owtS^rt  plraM-  call  I  ,S00.387-5T0T  i  ILS.  only ). 
Fbrnioal  Ball?  rit'i  Included  pmduela  >nti  can  Alwayit  ha^v  the  lateM  %vntlon 
of  yourpiluB'^m  by  returning  the  t>ri||lnal  diNk  and  tlO.DO.  Wrile  to  us  for 

ourfull  culorcalalogof  pRHlucu 

(or  the  APPLE,  APPLE  MACINTOSH. 

ATARI,  ATARI  ST. COMMODOKE. 

COMMODORE  AMIGA.  AND  IBM 

Sl'STHMS. 

■  :  1 9t»  Battrri»lnclnl«j.  APni: 
AITl£  MAONrosa  ATARI.  ATARI 
ST.  lOIWOOORE.  COMMODOBE 
\Uir,A,AMD1BHaiT  retlatpird 
tnMlcmart*  rpsprrtively  of  APPLE 


BATTERIES 
INCLUDED 


COMPinTJiSINCAT, 
COBPORATION,  COMMODORE 
BUSINESS  MACHINES  LNC,  AND 
PfFFRNATIONAL  BUSINESS 
MACHINF-S  INC. 

•US  SUGGESTED  LIST  PRICE 
RETAILERS  MAY  SELL  FOR 
LESS. 


^%.95^ 


PAPERCLIP  II: 

for  the  Commodore  128      Qf^^y 

'  'An  exceptional  value  ...one  of  the  best  software 
investments,  now  available  for  the  C128!" 

-  RUN  MAGAZINE 

The  *}  best-selling  word-processor,  re-designed  to 
take  full  advantage  of  the  Cl28's  increased 
memory,  speed  and  power.  Compatible  with  C-64 
PaperClip  text  files. 

■  Integrated  38, 000-word  spelling  checker  to  giee 
you  error-free  documents. 

■  Built-in  telecommunications  module  to  access 
on-line  services  —  one  toggle  moves  you  between 
word  processor  and  terminal 

■  Works  withTHECOmuniim  for  the  €128. 

■  New  editing  features  include  multiple  columns, 
reverse  video  scroll  and  chaptering,  with 
maximum  document  size  now  expanded  to  999 
lines. 

CALKIT 

for  the  Commodore  64/128 

". . .  the  very  best  program  of  its  type ...  a 
powerful  tool  that's  not  overpowering  ...the 
perfect  spreadsheet  for  the  home  user " 

-  COMPUTER  ENTEfTTAINER  NEWSLETTER 

■  Simplified,  streamlined  spreadsheet  program 
with  "What  If?"  capability  for  projections  and 
estimates. 

■  Built-in  application  templates:  Check  Book, 
Budget,  Installment  Payment,  Income  Tax. 
Balance  Sheet.  Stock  Portfolio,  Materials 
Estimator,  and  many  more. 

■  Formats  are  already  set  up,  calculations  are 
pre-programmed  —  all  you  need  do  is  enter  data. 

■  Design  your  own  customized  worksheets  to 
solve  specialized  problems. 

HOMEPAK 

for  the  Commodore  64/128 

". ..  inexpensive,  powerful,  integrated  software. 
Assuch,  HomePak  is  the  winner  of  InfoWorld's 
Best  Buy  Award." 

-  INFOWORLD  MAGAZINE 

...one  of  the  finest  values  on  the  market 
Performance:  excellent  Value: excellent." 

-  FAMILY  COMPirriMG  MAGAZINE 

Three  easy-lo-use  programs  on  one  disk: 
/.  HOMETERM  TELECOMMUNICATIONS 

■  Powerful  Macro  facility  —  logon  to  your 
favorite  bulletin  board  or  database  with  one 
command. 

■  Flexible  data  handling  -  saiie  incoming  text  to 
disk,  edit  it,  print  it. 

2.  HOMETEXT  WORD-PROCESSOR 

■  Over  20  full-screen  editing  and  formatting 
features:  move  &  copy,  word-wrap,  justification, 
automatic  paging  and  many  more. 

3  HOMEFIND  DATABASE  MANAGER 

■  Natural  English-language  data  entry/retrieval 
system,  for  .simplified  electronic  filing. 

All  three  HomePak  programs  work  together  so  it 's 
easy  to  transfer  data  and  perform  integrated  tasks. 


icate  Maker: 

Because  accomplishments  deserve  to  be  recognized 
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Offer  Congratulations !  t 

S^  Thanks!  Have  Fun!  %    tps^?^ 

Giving  someone  a  certificate  is  a  wonderfull.    ^^S^KB**  ^ 
way  to  recognize  an  outstanding  achieve-  *  "'-' 

ment.  It's  aiso  a  perfect  way  to  fiave  a 
little  fun. 

Certificate  f\/laker™gives  you  over  200 
professionally  designed  certifi- 
cates. From  strictly  official  to  fun  and 
v»/itty,  tfiere's  something  for  everyone  and 
every  occasion.  So  you  can  surprise  a 
family  member,  praise  a  student,  applaud 
an  athlete  and  honor  an  employee  Vi/ith 
great  looking  certificates.  And  each  one 
will  be  as  personal,  professional  and 
special  as  you  choose. 


Personalized  certificates 
in  minutes. 

Simply  choose  a  certificate,  select  a 
border,  type  your  message;  add  a  date  and 
signature . . .  then  print!  It's  that  quick 
and  that  easy 

You  can  even  create  a  name  file  and 
automatically  personalize  certificates  for 
everyone  in  your  class 
or  club! 


Over  £00  exciting 

Certificates,  Awards, 

Diplomas,  and  Licenses. 


SPRINGBOARD 


Available  lor  Apple,  IBM  PC,  Canmociae,  Madnlosh  •  Springboard  Soflware,  Ina  •  7808  Creekridge  Cirde  •  Minneapols,  MN  55435  •  (6 12)  944-3915 
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Editor's  Notes 


As  you  read  this,  we're  preparing  to 
make  our  annual  trek  to  that  great- 
est of  trade  shows,  the  Winter  Con- 
sumer Electronics  Show,  held  in  Las 
Vegas,  Nevada,  in  early  January 
each  year.  At  the  risk  of  seeming 
ungrateful,  we've  always  wondered 
why  anyone  would  spend  the  latter 
portion  of  the  first  week  in  January 
in  the  middle  of  the  Nevada  desert, 
but  we  make  the  journey,  year  after 
year,  finding  very  little  element  of 
choice  in  the  matter. 

Imagine  a  group  of  intercon- 
nected enclosed  football  stadiums, 
and  you  can  only  begin  to  visualize 
the  inside  of  a  Consumer  Electron- 
ics Show.  In  the  course  of  less  than 
a  week,  over  100,000  electronics- 
industry  representatives,  buyers, 
sellers,  watchers,  manufacturers, 
etc.,  will  whisk  through  the  hun- 
dreds and  hundreds  of  exhibits, 
making  buy  and  sell  decisions  that 
most  of  us  won't  see  on  store 
shelves  for  months,  if  ever.  As  we 
have  those  among  us  here  who  ex- 
hibit the  decided  traits  of  high-tech 
groupies,  we  invariably  fall  madly 
in  need  of  one  of  those  and  two  of 
those  and. ..you  get  the  picture. 

Imagine  seeing  a  quite  excep- 
tional digital  television  exhibiting 
multiple  screens,  incredible  clarity, 
and  amazing  fidelity,  and  discover- 
ing that  no  mortals  will  be  able  to 
obtain  one  until  maybe  next  No- 
vember. Or  imagine  running  across 
that^roduct  that's  just  exactly  what 
you've  been  looking  for  and  discov- 
ering (three  months  later)  that  its 
reception  at  the  Consumer  Electron- 
ics Show  earned  it  a  place  on  the  list 
of  products  that  were  cancelled  due 
to  lack  of  interest.  The  same  phe- 
nomenon that  cancels  our  favorite 
television  shows  now  manages  to 
follow  our  product  choices  around. 
These  digressions  aside,  we're  really 
there  to  follow  the  pendings  and 
happenings  of  our  own  special  end 
of  the  industry,  and  the  occasion  of 


the  fifth  anniversary  year  of  the 
Commodore  64  seems  a  good  time 
to  look  back,  and  ahead. 

We  attended  our  first  Winter 
Consumer  Electronics  Show  in  Jan- 
uary 1980.  There  we  introduced  our 
then-new  magazine,  COMPUTE!. 
Commodore  was  an  exhibitor  at 
that  show,  with  quite  a  large  booth 
exhibiting  their  product  main- 
stream: watches.  In  the  very  back 
comer  of  their  booth,  relegated  to  a 
lesser  positioning  so  as  not  to  inter- 
fere with  the  real  business  of  the 
company,  was  a  display  of  a  couple 
of  Commodore  computers. 

We  were  a  very  timid  industry 
then,  and  there  was  very  little  in  the 
way  of  activity  for  computer  watch- 
ers at  that  show.  Off  in  a  separate 
hall,  a  company  called  Automated 
Simulations  was  demonstrating 
some  of  its  software — it's  the  only 
software  vendor  we  recall  seeing 
then.  Automated  Simulations,  for 
those  of  you  who  don't  recall,  is 
now  Epyx.  The  intervening  years 
have  brought  us  great  looming 
booths  and  displays  from  Commo- 
dore and  Atari.  We've  also  seen 
quite  a  bit  of  coming  on  strong  and 
going  away  quietly:  the  massive 
personal  computing  extravaganzas 
of  Texas  Instruments,  and  Sinclair, 
and  Acorn,  and  Ohio  Scientific,  and 
many,  many  others. 

Now  a  great  deal  of  the  per- 
sonal computing  show  activity  has 
slowed.  Some  have  moved  to 
COMDEX,  a  computer-dealer/in- 
dustry trade  show  that  occurs  in  the 
fall.  Some  have  simply  opted  for 
alternative  avenues  to  visibility. 
CES  is  a  trendy  show,  in  part.  In  the 
midst  of  what  one  perceives  as  a 
great  deal  of  stability  among  the 
present  giants  of  the  industry — the 
Sonys,  the  GEs,  etc.,  one  is  aware  of 
massive  consumer  trends  moving 
through  and  around  the  exhibit 
halls.  The  excitement  is  quite  real, 
and  you  can't  help  but  be  aware  of 


the  magnitude  of  moment  in 
watching  the  first  compact-disk 
read-only  drive  talk  to  an  Atari,  or 
be  fascinated  by  the  convergence  of 
various  product  lines  into  an  evolu- 
tionary marriage  of  electronic  home 
products.  So  each  year,  while  we're 
warming  up  for  this,  wondering 
why  anyone  would  go  spend  a 
week  in  the  Nevada  desert  during 
early  January,  we  begin  to  get  just  a 
tiny  bit  excited,  and  wonder  what 
we'll  see  this  time. 

We  wanted  to  repeat  this  edito- 
rial from  the  January  GAZETTE.  As 
we  go  to  press  with  this  issue, 
COMDEX  is  beginning  in  Las  Ve- 
gas. All  indications  are  that  it  will 
be  a  very  exciting  show.  The  PC 
clone  market  is  expanding  rapidly, 
including  the  contributions  soon  to 
be  entered  by  Commodore  itself. 
1987  is  shaping  up  to  be  a  very 
interesting  year  indeed. 

Until  next  issue,  enjoy  your 
COMPUTE!. 

Robert  C.  Lock 
Editor  in  Chief 
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(Not  Bad  for  a  37-Ton  Tank.) 


0  to  100  MPH  In  4  Seconds 

In  Antarctica,  no  one  can  hear  you  scream . . . 
You're  caught  in  a  blizzard  with  your  air  supply  running  low.  Snowblind,  you  hear  a  scream  overhead  and 

it  isn't  the  wind  An  alien  fighter  plane  has  spotted  you  and  he's  got  you  locked-on.  If  he's  got  buddies, 
you  could  endupSpam®-in-a-can  Uh-oh  your  radar  picks  up  incoming  fighters,  tanks,  missiles  androckets. 

Get  ready  for  the  fight  of  your  life . . . 


ARCnCFOX 


HAVE  YOU  GOT  WHAT  IT  TAKES? 


The  guided  missile's  on-board  camera. 

Perfect  for  reconnaissance .  ■ .  ifyou'ue 

gol  the  time  for  sightseeing. 


CODE  NAME:  Arcticfox 

MISSION:  Infiltrate  alien  stronghold  Search  out  and 
destroy  alien  main  fortress.  Terminate 
alien  troops  with  extreme  prejudice. 
PRIMARY  ASSAULT  VEHICLE:  Arcticfox,  37ton 

advanced  all- terrain  vehicle. 
ARMAMENT:  150mm  cannon 

2  mine  dispensers 
Tunnel  series  missile- launcher 
Line- of- sight  guided  missiles 
MAX  SPEED:  100  mph 
CREW"  1 

MISSION  SUCCESS  PROBABIUTY:  S!im 
MISSION  SURVIVAL  PROBABIUTY:  Worse 


TTit;  Main  Fortress,  If  you're 

good  enough  to  find  it,  are  you  bad 

enough  to  destroy  it? 


ELECTRONIC  ARTS" 

How  to  Ortfer  Vlallyour  retailer.  If  you  are  ui%able  la  ftr\d  the  product  el  your  local  retailer,  ^u  can  caH  800.245,4525  for  direct  VISA  orMaalercxrd  orders 

(In  CA  call  B0O-S62.1112).  The  direct  price  Is  J39.95  /or  the  Apple  and  Amiga  versions  and  $32,95  for  the  C64/I28  uersion. 

SPAM  is  a  registered  tradema/k  of  Geo.  A  Homjel  &  Co,  To  buy  by  maH  send  check  or  money  order  to  Beclrohic  Arts  Direct  Sales,  P.O,  Box  7530,  San  Mateo,  CA  94403, 

Add  S5  for  shipping  and  harvdiing  ($  7  Canadian).  There  is  a  Hday,  money-back  guarantee  on  direct  orders.  For  a  corj^ilete  product  calafoa 

send  50C  and  a  stamped,  self- addressed  enuek>pe  la-  Electronic  Arts  Catalog,  IBZO  Gateway  Driie,  San  Mateo,  CaJifomia,  S4404. 


Publisher 

Foundor/Edllor  In  Chief 
Senior  Editor 
Managing  Editor 
Exsculivs  Editor 


James  A.  Casella 
Robert  C.  Lock 
Ricnard  Mansfield 
Kathleen  Mortinek 
Seiay  Bateman 


Editor.  COMPUTEI 

&  COMPUTEI'S  GAZETTE 
AMiitant  Editor,  COMPUTil 
Producllon  Director 
Editor.  COI^IPUTEfs  Atari  ST 

Disk  &  Mqgailne 
Technical  Editor 
Assistant  TechnlcoJ  Editors 
Assistant  Editor.  COtiflPUTErs 

Atari  ST  Disk  &  Mogazlne 
Assistant  Editor.  COI^PUTEfs 

GAZETTE 
Assistant  Features  Editor 
Programming  Suparelsor 
Editorial  Programmers 
Copy  Editors 

Submissions  Reviewer 
Programming  Assistants 

Executive  Assistant 
Adminlstrotlve  Assistants 

Associate  Editors 


Contributing  Editor 


Lance  Elko 
Philip  I,  Nelson 
Tony  Roberts 

Tom  R.  Ha)fhill 

Otiis  R.  Cowper 

George  tyliller.  Dole  McBane 

Todd  Heimorck 

J?hett  Anderson 

Korhv  VakQl 

Patrick  Pornsh 

Tim  Victor.  Tim  lylidkilt 

Tammie  Taylor.  Karen 

Uhlendort 

IVlQit!  Tuttio 

David  Florence.  IDavId 

Hensley,  Troy  Tucker 

Debi  Nash 

Julia  Fleming.  Iris  Brooits,  Wary 

Hunt.  Sybil  Agee 

Jim  Butterfietd 

Toronto.  Canada 

Fred  D'IgncHio 

Birmingham,  AL 

David  Thomburg 

Los  Altos.  CA 

Bill  Wilkinson 


COthilPUTEfs  Book  Division 

Editor 
Assistant  Editors 
Director,  Book  Sales  81 

Marketing 


Stephen  Levy 

Gregg  Keizer.  Ann  Davies 

Steve  Voyatzis 


Production  Manager 
Art  a  Design  Director 
Assistant  Editor.  Art  tk 

Design 
Mecfianical  Art  Supervisor 
Artist! 
Typesetling 
Illustrator 


Irma  Swain 
Janice  R.  Fory 

Lee  rjoel 

De  Potter 

Dabney  Ketrow.  Robin  Case 

Terry  Cash.  Carole  Dunton 

Harry  Blair 


Director  ot  Acfverllsing 

Sales 
Associate  Advertising 

Director 
Production  Coordinator 


Peier  Johnsmeyer 

Bernard  J.  TheoiMkl,  Jr. 
Kathleen  Honton 


Promotion  Assistant 


Caroline  tianlon 


Customer  Service  Manager  Dione  Longo 
Dealer  Soles  Supen/lsor        Orchid  Tamayo 
Individual  Order  Supervisor  Cassandra  Green 
Receptionist  Anita  Armfletd 

Warehouse  Manager  John  Williams 


James  A.  Caselia,  President 

Richard  J.  Marino,  Vice  President.  Advertising  Sales 

Christopher  M-  Savino,  Vice  President.  Finance  St  plar^ning 


COMPUTE!  Publications,  Inc.  publishes: 

COMPUTBI 

COMPUTEI'S  Gazette 

COMPUTEI'S  Gazette  Disk 

COMPUTEI'S 

Apple  Applications  Special 

COMPUTEI'S 

Atari  ST  Disk  &  Magazine 


Editorial  offices: 

Corporate  offices; 

Customer  Service: 
Hours: 


324  West  Wer^dover  Avenue 

Suite  200 

Greensbo/o,  t^C  27408  USA 

625  7th  Avenue 

NewVom.  NY  lOOIP 

212.265-83A0 

800-346-6767 

(In  NY  212-687-8525) 

9:30  A.M,-4.30  P.M. 

Mofvdoy-Friday 


Coming  In  Future  Issues 

Wari:  A  Challenging  Computer 
Version  Of  An  Ancient  African 
Strategy  Game.  For  Amiga, 
Apple,  Atari,  Commodore  64, 
and  IBM  PC 

64  Superplotter 

Quick  Catalog  For  Apple  II 

IBM  PC  Well-Behaved 
Batch  Files 

3-D  Surfaces  For  Amiga 

Full  Screen  Shell  Program 
For  Atari  ST 


Subscription  Orders 

COMPUTEI 

P.O.  Box  10954 

Des  Moines,  lA  50340 

TOLL  FREE 

Subscription  Order  Line 

800-247-5470 

In  I A  800-532-1272 


COMPUTE! 

Subscription  Rates 

(12  issue  Year): 

us  (one  yr.)  S24 

(two  yrs.)  S45 
(thiree  yrs.)  S65 
Canado  and  Foreign 
Surfoce  Mail  330 

l^orelgn  Air 
Delivery  S66 


ITIT 


kiiH  Innin 


nt^ae  t^Uisii^n  AuocLMlon 


Advertising  Sales 


1.  New  England  & 
Mld-Allantlc 

Bernard  J.  Ttieobald,  Jr. 
212-315-1665 
Tom  Link 
212-887-8476 

2.  Southeast  &  Foreign 

Harry  Blair 
919-275-9809 

3.  MIdwesI  & 
Southwest 

Jerry  Thompson 
312-726-6047  (Chicago) 
713-731-2605  (Texos) 
303-595-9299  (Colorado) 
415-346-8222  (California) 
Lucille  Dennis 
415-348-8222 


4.  West,  Northwest  l 
British  Columbia 
Jerry  Thompson 
415-348-8222 
Lucille  Dennis 
415-348-8222 

5.  Canada 

Harry  Blair 
919-275-9809 


Director  of  Advertising  Sales: 

Peter  Johnsmeyer 

Associate  Advertising  Director: 

Bernard  J.  Theobald,  Jr. 

COMPUTEI  Sales  Office  212-315-1665 

Address  all  advertising  materials  lo: 

Kathleen  Honion 

Advertising  Production  Coordinator 

COMPUTEI  Magazine 

324  West  Wendover  Avenue 

Suite  200 

Greensboro,  NC  27408 


The  COMPUTEI  subscnber  list  is  made  avaUabie  to  corefuily  scfeer^ed  organizations  witna  product  or  sen/ice  whicfi 
may  be  ot  interest  to  our  readers  If  you  prefer  not  to  receive  such  mailings,  please  send  an  exoct  copy  of  your 
subscription  lobei  to  COMPUTE!  P.O.  Box  10955.  Des  Moires.  lA  5W50.  include  o  note  inOicoting  youf  preference  fo 
receive  oniy  your  subsctiption. 


Authors  of  manuscrrpts  vt-arrant  that  oil  matenols  submitted  to  COIvlPLITEl  are  original  materials  with  full  ownership 
rights  resident  in  sold  ouftiors.  By  submitting  articles  to  COMPUTEI.  authors  acknowledge  that  such  materiois.  upon 
Qccsptance  for  pubiication.  become  the  exclusive  property  of  COMPUTE!  Putjiicotions.  Inc.  No  portion  of  this 
mogazine  may  be  reproduced  in  any  form  without  written  permission  from  the  publisher.  Entire  contents  copyright 
■©  1 987.  COMPUTE!  Pubiications.  Inc.  Rights  to  programs  developed  and  submitted  by  authors  ore  explained  in  our 
outhor  contract,  Unsoilcited  materials  not  occepteO  for  publicotion  in  COIVIPUTE!  will  be  returned  if  author  provides 
a  self-Qddressed,  stamped  enveiope  Programs  (on  tape  ordisl<)  must  accompany  each  submission.  Printed  iistings 
are  optional,  but  heipful.  Articles  should  be  lutnlshed  as  typed  copy  (upper-  and  lowercase,  piease)  with  double 
spacing.  Each  poge  of  your  article  should  bear  the  title  of  the  article,  date  and  name  of  the  author.  COh/IPUTEl 
assumes  no  liability  (or  errors  in  orticfes  or  advertisements.  Opintons  expressed  by  authors  are  not  necessarily  those 
of  COMPUTEI, 

PET.  CBM.  VK:.20  and  Commodore  64  ore  tmaemarts  ol  CommodDr©      ATARI  is  a  tro3emart<  of  Atari,  inc. 

Business  liJochinas.  Inc.  OTd/or  Commodore  Electronics  Limrted  WK/ik  is  a  rrodemaric  of  Texas  Instruments.  !nc 

Api*.  Aopie  I.  and  Apqto  5gs  ore  troaemorw  of  Apple  Computer  Company  Radio  Snack  Cotor  Computer  is  a  trademark  of 
iBM  PC  ana  PCjr  are  troOemorks  of  infemQTioncI  Business  Mactiinos,  inc,  Tandy.  Inc 


Fleet 

Systems 

Now  Available  for  the  very  first  time! 
For  Your  Commodore  128. 


-  educational  v  — __ — ■ 


^K^^kt^ 
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•     T5OOO  records     ^^e\ds 
•^^?n22textorr^^^^^^'' 
a  up  to  ^"^ 


•  Powerful,  Easy  To  Use 
Word  Processing 

Helps  you  type,  insert, 
delete  and  rearrange  text. 
Peifect  for  book  reports, 
term  papers  or  full  office 
use. 

•  90,000  Word  Dictionary 

Eliminates  embarrassing 
misspellings,  and  can  spell 
check  a  10  page  document  in 
just  45  seconds.  That's  fast! 
c-  ^:r/:-.^r---'  ■-■  ■■  "■■  pgaurus 
Provides  thousands  of 
synonyms  and  antonyms  and 
helps  improve  your  reading, 
writing  and  vocabulaiT  skills 
immediately. 

•  Super  Fast  Data  Base 

AH  major  features  of  other 
popular  databases  have 
been  combined  into  one 
powerfial  program  without 
sacrificing  speed  or  space 


All  of  this  can  be  yours  and  much  much  more  for  only  $79.95 

Also  available  for  your  Commodore  64,  Fleet  System  2  which  includes  virtually 
all  the  features  found  in  Fleet  System  3. 


A.PSI 


CALL  1-800-343-4074  for  the  Dealer  nearest  you! 

Over  a  quarter  of  a  million  programs  in  use  worldwide  since  1980 

PSI,  51  Fremont  Street,  Needham,  MA  02194  <617)  444-5224 


Fleet  S>>stetn  3^  is  a  trademark  of  PSI— Fled  System  3™i*ai  deiigoedand  written  by  Vliiontronits,  Ltd.— Commodore  64™  aod  128™  are  trademarks  of  Commodore  Eleetrtmics  Ltd.  Some  printers  may  not 
support  certain  Fleet  System  3  functions  andio'r  require  an  interface.  Please  cKeck  witfa  your  dealer.  Dealer  and  Distributor  inquiries  are  imHled. 
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Readers'  Feedback 


rhe  Editors  and  Readers  of  COMPUTE! 


//  you  have  any  questions,  comments,  or 
suggestions  you  would  like  to  see  ad- 
dressed in  this  column,  write  to  "Readers' 
Feedback,"  COMPUTE!,  P.O.  Box  5406, 
Greensboro,  NC  27405.  Due  to  the  volume 
of  mail  we  receive,  we  regret  that  we 
cannot  provide  personal  answers  to  tech- 
nical questions. 


An  American  Connputer 
In  Paris 

M.  H.  Trenker's  question  about  using 
American  computers  in  Europe  ("Read- 
ers' Feedback,"  November  1986)  rang  a 
familiar  note  with  me,  since  I  faced  a 
similar  situation  during  the  last  year 
when  I  used  a  Commodore  SX-64  in 
Paris.  Your  suggestions  are  correct,  but 
I  have  some  additional  practical  advice. 

If  you  use  a  200  volt/110  volt 
transformer,  make  sure  it  is  rated  at  a 
minimum  of  200  watts  so  that  it  can 
handle  the  load  of  a  computer  and  all  of 
its  peripherals,  I  found  it  quite  difficult 
to  locate  a  female  110  volt  plug  adapter 
for  the  computer  end  of  the  transformer 
in  Europe,  so  you  may  want  to  look  for 
that  item  before  you  leave  the  United 
States.  Another  useful  item  is  a  high- 
quality  surge-proteclor/line-filter  pow- 
er strip.  Power-line  fluctuations  in 
some  European  cities  are  equal,  at  best, 
to  rural  conditions  in  North  America. 
My  experience  is  that  all  of  these  items 
are  considerably  cheaper  in  the  U.S. 
than  in  Europe,  so  don't  leave  home 
without  them. 

I  encountered  no  problems  in  run- 
ning software,  including  copy-protect- 
ed commercial  programs,  on  my 
Commodore  SX-64  with  internal  1541 
disk  drive.  I  have  not  used  a  1571  drive 
in  Europe,  but  I  suspect  that  drive 
would  be  just  as  forgiving  as  the  1541 
in  using  50  Hertz  current.  Given  the 
rather  finicky  nature  of  Commodore 
drives,  1  would  avoid  having  a  drive 
adjusted  unless  necessary. 

If  possible,  insist  that  all  of  your 
equipment,  including  computer,  peri- 
pherals, and  disks,  be  hand  searched 
rather  than  X-rayed  at  airport  security 
locations.  Airport  X-ray  machines  may 
not  damage  magnetic  media  under  nor- 
mal circumstances,  but  all  too  often 
they  are,  out  of  adjustment  or  set  at 


excessive  power  levels  which  can  dam- 
age disks  and  erasable  ROM  chips. 
Don't  forget  that  printers  and  printer 
interfaces  contain  ROM  chips,  too. 

On  the  bureaucratic  front,  you 
should  be  aware  that  some  countries, 
particulariy  those  in  Eastern  Europe, 
place  restrictions  on  the  import  and 
export  of  high-technology  items.  In  the 
worst  case,  equipment  brought  in  with- 
out proper  authorization  might  be  con- 
fiscated as  illegal  contraband.  To 
facilitate  entry  into  a  European  country, 
try  to  obtain  a  letter  from  an  official 
European  source  (a  school,  business,  or 
whatever)  stating  that  your  computer 
system  is  entering  the  country  strictly 
for  your  temporary,  personal  use  and 
that  the  entire  system  will  leave  the 
country  when  you  do.  To  facilitate  re- 
turn to  this  country,  you  should  also 
register  your  equipment  with  the  Unit- 
ed States  Customs  office  before  you 
leave. 

Mario  Sergio  Bernardo 

Thank  you  for  the  advice.  The  next  two 
letters  contain  suggestions  from  other 
overseas  readers. 


Singapore  Commodores 

This  refers  to  your  answer  to  M.  H. 
Trenker  in  the  November  1986  issue  of 
COMPUTE!.  I  would  like  to  mention  my 
experience  from  living  in  Singapore 
where  the  current  is  220  volts  and  50 
Hertz.  1  used  two  computer  systems 
there:  a  Commodore  64  with  MSD-2 
disk  drive  and  80-column  green -screen 
monitor,  and  a  Commodore  128  with 
1571  disk  drive  and  Commodore  1902 
monitor.  Except  for  having  to  use  a  110 
volt  transformer,  I  did  not  need  to  make 
any  modifications  to  either  system.  I 
have  used  hundreds  of  different  pro- 
grams on  these  computers, 

I  would  encourage  anyone  about  to 
travel  overseas  to  purchase  computer 
equipment  in  the  United  States  because 
the  prices  are  much  lower.  Repairs  are 
usually  not  a  problem  (at  least  for  Com- 
modore computers)  because  the  only 
hardware  differences  between  U.S.  and 
international  models  are  in  the  power 
supply  and  video  chip.  In  the  rare  event 
that  a  video  chip  fails,  you  can  now 
obtain  a  replacement  chip  from  Jameco 


Electronics  and  other  mail  order  suppli- 
ers who  advertise  in  computer  maga- 
zines. 

A  United  States  Commodore  com- 
puter gives  readable  video  output  when 
connected  to  a  PAL-format  European 
monitor,  but  without  any  color  or 
sound.  1  don't  know  whether  this  is  also 
true  of  the  French  SECAM  format. 

J.P.  Kelsey 


Dateline  Zimbabwe 

In  the  November  1986  installment  of 
"Readers'  Feedback"  you  asked  for  the 
experiences  of  readers  who  have  used 
their  computers  overseas.  I  have  lived 
in  Harare,  Zimbabwe  since  May  1985. 
When  we  came  to  this  country,  I 
brought  from  the  States  a  Commodore 
64,  1541  disk  drive,  1702  monitor,  and 
Star  SG-10  printer.  Because  the  power 
supply  in  Zimbabwe  is  220  volts/50 
Hertz,  I  invested  about  $50  in  a  good 
transformer,  I  can  report  that  I  have  had 
no  problems  in  using  my  system  here  in 
Africa.  In  fact,  I'm  glad  that  I  have  an 
American  system.  I  don't  know  about 
Poland  [see  M.  H.  Trenker's  letter  in  the 
November  issue],  but  most  of  the  world 
doesn't  seem  to  share  the  mania  for 
wall  outlets  that  we  have  in  the  United 
States.  It  isn't  unusual  for  a  room  to 
have  only  one  outlet  which  accepts 
only  one  plug.  Finding  an  adapter  that 
would  accept  the  four  plugs  required  by 
my  system  would  have  been  no  small  j 
problem.  Fortunately,  I  brought  over  a 
strip  surge  processor  that  solved  two 
problems  at  one  stroke. 

I  have  been  told  that  any  software  I 
might  purchase  overseas  would  not  run 
properly  if  I  bring  it  back  to  the  United 
States.  Since  I  didn't  have  problems 
running  U.S.  software  in  Africa,  it 
doesn't  seem  there  should  be  a  problem 
going  the  other  way.  Do  you  have  any 
information  about  this? 

Ronnie  Meek 

We've  never  seen  any  software  produced 
in  Africa,  but  we  have  successfully  run 
many  programs  that  were  written  over- 
seas, including  commercial  software  and 
submissions  from  COMPUTE!  readers 
around  the  world.  Many  German  pro- 
grams are  available  for  the  Atari  ST,  in 
particular,  since  that  computer  was  intro- 
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CompuServe. 

You  DON'T  Have  Tb  Know  How  It  Works 

Tb  Appreciate  All  It  Can  Do. 


CompuServe  is  a  computer  information 
service.  You  subscribe  to  it.  In  return,  you  tiave 
access  to  an  incredible  amount  o{  information, 
entertainment,  communications  and  services. 
Here  are  a  few  of  tlie  liundreds  of  amazing 
tilings  you  can  do. 

COMMUNICATE 

CB  Simulator  features  72  channels  for 
"talking"  with  other  subscribers.  National 
Bulletin  Boards  let 

you  post  messages 
where  thou- 
sands will 


see 

them.        . 

Friends, 

relatives  and  business  associates  can  stay  in 

touch  through  EasyPlex™  Electronic  Mail. 

More  than  100  CompuServe  Forums 
welcome  participation  in  discussions  on  all 
sorts  of  topics.  Software  Forums  help  with 
online  solutions  to  software  problems. 
Hardware  Support  Forums  cater  to  spe- 
cific computers.  There's  even  free  software, 
and  online  editions  of  computer  periodicals. 

HAVE  FUN  '- 

Play  all  sorts  of  sports  and  enter-      (?.s'.  -  -^^ 
tainment  trivia  games,  brain-teasing  ^'"  ^ 
educational  games  and  the  only       -^       '^i^ 
online  TV-style  game  show  with         0 
real  prizes.  Or,  for  the  ultimate      ""     ^^ 
in  excitement,  get  into  an  interac-  ,.,   * 
tive  space  adventure.  ^a 

SHOP       ^  ^^* 

THE  ELECTRONIC  MAIX™       *(^ 

takes  you  on  a  coast-to-coast         K,:      wC, 
shopping  spree  of  nationally  (_     "^ 
known  merchants,  without  ever  ,  0 

leaving  home.  ^ 


SAVE  ON  TRIPS 

With  CompuServe's  travel  services  you  can 
scan  flight  availabilities,  find  airfare  bargains 
and  even  book  your  own  flights  online.  Plus, 
there  are  complete  listings  of  over  28,0(X) 
hotels  woridwide. 

BE  INFORMED 

CompuServe  puts  ail  of  the  latest  news  at 
your  fingertips,  including  the  AP  news  wire, 
the  Washington  Post,  the  St.  Louis  Past- 
Dispatch,  specialized  business  and  trade 
publications  and  more.  Our  executive  news 
service  will  electronically  find,  "clip"  and  file 
news  for  you . . .  to  read  whenever  you'd  like. 

INVEST  WISELY 

Get  complete  statistics  on 
over  10,000  iraE,AMEX  and 
OTC  securities.  Historic 
trading  statistics  on  over 
90,000  stocks,  bonds, 
funds,  issues  and 
options.  Rve  years  of 
daily  commodity  quotes. 
Updates  on  hundreds  of 
companies  woridwide.  Stan- 
dard &  Poor's.  Value  Line.  Over  a 
dozen  investment  tools. 

So  much  for  so  little. 

All  you  pay  is  a  low,  one-time  cost  for  a 
Subscription  Kit  (suggested  retail  price 
$39.95).  Usage  rates  for  stan- 
dard online  time  (when 
CompuServe  is  most 
active)  are  just  IOC  a 
minute.  In  most  major 
metropolitan  areas  you 
can  go  online  with  a  local 
phone  call.  Plus,  you'll  receive 
a  $25.00  Introductory  Usage 
Credit  with  the  purchase  of  your 
CompuServe  Subscription  Kit. 


So  easy  the  whole  famity 
can  go  online. 

CompuServe  is  "menu-driven,"  so  begin- 
ners can  simply  read  the  menus  (lists  of 
options)  that  appear  on 
their  screens,  then  type  in 
their  selections.  If  you  ever 
get  lost  or  confused,  type  H 
for  help.  Remember,  you 
can  always  ask  ques- 
tions online  through 
our  feedback  ser- 
vice or  phone  our 
Customer  Service 
Department. 

Before  you 
can  access  CompuServe,  you  need 
a  computer,  a  modem  (to  connect  your  com- 
puter to  your  phone)  and,  in  some  cases,  some 
simple  communications  software.  Now  you're 
ready  to  order  For  your  low,  one-time  sub- 
scription fee,  you'll  receive: 

•  a  complete,  easy-lo-understand,  170-page 
spiral-bound  Users  Guide 

•  your  exclusive  preliminary  password 

•  a  subscription  to  CompuServe's  monthly 
magazine.  Online  Today 

•  a  $25.00  usage  credit! 

To  buy  a  CompuServe  Subscription  Kit,  see 
your  nearest  computer  dealer.  To  receive  our 
informative  brochure  or  to  order  direct,  write 
or  call  800-848-8199  (in  Ohio,  614-457-0802). 

CompuServe.  You  don't  have  to  know  how 
it  works  to  appreciate  all  it  can  do — for  you. 


CompuServe 

Information  Services,  RO.  Box  202t2 

5000  Arlington  Centre  Blvd.,  Columbus.  Ohio  43220 

An  HAR  Block  Company 

EasyPlQx  ^mj  ELECTRONIC  MALL  are  tradamarlcs  of 

CompuServe  Incoipoiated. 


Soviets 
invade  Iran! 

Gulf  war 
expands! 

it  is  April,  1988  and  the  Ayatoliah 
has  been  deposed.  Iran  is  once 
again  a  major  US  ally,  openly 
supporting  the  struggling  Afghan 
guerillas.  In  response,  the  Soviet 
Union  and  Iraq  have  sent  their  T-72 
tanks  rolling  over  the  Iranian  bord- 
ers . .  .  intent  on  making  Iran  theirs! 
Can  you  halt  the  invasion?  Can  any- 
one? Find  out  for  yourself. 


Gulf  Strike  has  drawn  unanimous 
raves  from  major  softvi^are  mag- 
azines as  well  as  the  gaming  pub- 
lic. Family  Computing  Magazine 
has  called  Gulf  Strike  a  "major  leap 
forward  for  the  genre,  and  the  best 
computer  wargame  to  date."  Avail- 
able on  diskette  for  the  Atari  home 
computer,  Apple  II,  Commodore 
64/128,  IBM  PC  and  PCjr  {100% 
compatibles  with  Color  Graphics 
Board). 


J 
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CCS 


Available  at  leading  Computer, 

Softv/are  and  Game  stores, 

or  direct  from: 

micnocomputer  games  division 

The  Avalon  Hill 
Game  Company 


m 
m 


A  MONARCH  AVALON,  INC.  COMPANV 

4517  Harford  Road  •  Battlmore,  W  21214 

301-254-9200  •  301-254-5300 • 1-800-638-9292 

Ask  for  Operator  G 
Send  $1  for  a  Complete  Game  Catalog 


duced  in  Europe  several  months  before  it 
appeared  in  the  Utiifed  States. 


ST  Directory  Update 

Here  is  an  Atari  ST  trick  wliich  I've 
stumbled  across.  When  you  are  search- 
ing disk  directories  on  the  desktop,  in- 
stead of  using  the  mouse  to  close  the 
directory  window  and  reopen  it,  simply 
insert  the  new  disk  and  press  the  ESC 
key.  The  desktop  automatically  reads 
the  directory  from  the  new  disk  and 
displays  it  in  the  window. 

Randy  Hart 

Thanks  for  the  tip.  Don't  forget  to  close 
any  subdirectories  that  are  open  on  the 
active  directory  window  before  you  press 
ESC.  If  you  omit  this  step  in  a  case  where 
the  new  disk  doesn't  have  a  subdirectory 
of  the  some  name,  GEM  displays  an  empty 
subdirectory.  No  harm  is  done  (you  can 
simply  close  the  empty  subdirectory  after 
the  fact),  but  the  results  can  be  confusing 
if  you  're  expecting  to  see  the  root  directory 
on  the  new  disk.  Many  of  our  program- 
mers use  the  ESC  technique  regularly. 
However,  we  have  heard  unconfirmed  ru- 
mors that  this  method  of  updating  disk 
information  may  be  somewhat  less  reli- 
able than  closing  the  window  and  reopen- 
ing it. 

Language  Translators 

I  need  a  program  to  translate  Swedish 
into  English,  and  vice  versa.  1  have 
talked  to  many  software  dealers  in  large 
cities,  and  they  tell  me  they  know  of  no 
such  program.  If  there  is  a  program  that 
can  handle  this  task,  please  let  me 
know. 

Kenneth  E.  Pilquist 

Unfortunately,  general  language-transla- 
tion programs  are  probably  years  away, 
even  for  the  largest  and  fastest  computers. 
In  the  1960s,  some  computer  scientists 
believed  that  such  programs  were  just 
around  the  comer.  Some  elaborate  at- 
tempts were  made,'  but  the  failures  were 
often  more  notable  than  the  successes.  For 
example,  one  English-to-Russian  program 
translated  the  English  phrase  The  spirit  is 
willing,  but  the  flesh  is  weak  into  the 
Russian  equivalent  The  vodka  is  strong, 
but  the  meat  is  raw. 

Perhaps  the  major  obstacle  in  the 
way  of  such  programs  is  that  human  lan- 
guages depend  heavily  on  context.  That  is, 
the  same  word  can  signify  many  different 
things  depending  on  how  it's  used.  To  take 
a  simple  example,  consider  the  verb  cast. 
It  commonly  means  to  throw,  as  in  the 
phrase  cast  your  nets  on  the  water.  But  it 
carries  very  different  meanings  in  the 
phrases  cast  a  ballot,  cast  parts  in  a  play, 
or  cast  a  cement  foundation.  The  task 
becomes  even  more  complex  if  you  include 
specialized,  technical  definitions.  In  the  C 


programming  language,  for  instance,  cast 
denotes  a  particular  sort  of  conversion 
from  one  variable  type  to  another. 

In  order  to  translate  the  verb  cast 
reliably,  a  translation  program  would 
need  to  include  fairly  large  amounts  of 
real-world  information  about  such  dis- 
similar subjects  as  fishing,  voting,  theatri- 
cal management,  and  building  construction. 
Without  meaningful  information  about  all 
the  contexts  in  which  a  word  can  appear, 
translator  programs  can  easily  produce 
blunders  such  as  mistranslating  spirit  as 
vodka. 

With  these  limitations  in  mind,  how- 
ever, you  can  use  your  computer  as  a 
simple  language  dictionary.  Try  this 
program. 

1.0    DIM    AS(20),B$(20),C?(20)  :RE 

M    FOR    ATARI    ONLY 
20    tIUMW0RDS=2 
30    PRINT    ".l>    ENGLISH    TO    SWEDIS 

H" 
40    PRINT    "2)    SWEDISH    TO    ENGLIS 

H 
50    INPUT    I:IF    lol.    AND    I<>2    TH 

EN    30 
60    PRINT    "WHAT    IS    THE    WORD"; si 

NPUT    C$: RESTORE 
70    FOR    J=I    TO    NUMWORDS 
80    READ   A$,B$ 
90    IF    1=1    THEN    IF    A5=C5    THEN    P 

RINT    B5:GOTO    30 
-100    IF    1  =  2    THEN    IF    B$=C5    THEN 

(SPACE jPRINT    A5:G0TO    30 
.1.1.0    NEXT    J:  PRINT    "WORD    NOT    IN 

( SPACE } DICTIONARY" 
.120    GOTO    30 
.1.0000    DATA    CAT,KATT 
.1000.1.    DATA    I,JEG 

You  can  add  more  words  and  phrases 
to  the  DATA  statements  at  the  end  of  the 
program.  When  you  are  finished,  put  the 
number  of  words  into  line  20.  You  may 
find  that  when  you  add  many  words  to  the 
list,  the  program  starts  slowing  down,  so 
try  to  keep  the  most-used  words  at  the 
beginning  of  the  list.  If  the  program  is  still 
too  slow,  you  might  consider  rewriting  the 
program  to  use  a  binary  search.  This 
would  require  a  list  sorted  in  alphabetical 
order. 


More  About  Atari's  COIV1 

Just  a  note  regarding  the  October  1986 
installment  of  "Readers'  Feedback,"  in 
which  Brian  Kom  asked  about  using 
COM  as  a  variable  name  in  Atari 
BASIC.  Your  reply  correctly  states  that 
COM  is  a  reserved  word  and  cannot  be 
used  in  an  implicit  variable  assignment 
such  as  COM=10.  However,  you  can 
use  any  reserved  word  as  a  variable 
name  by  making  an  explicit  assignment 
with  LET.  The  statement  LET  COM= 
10  assigns  the  value  10  to  the  variable 
COM. 

Implicit  assignment  (assignment 
without  LET)  works  in  an  interesting 
way.  LET  is  the  last  keyword  in  the 
keyword  table,  and  thus  becomes  the 


Powerful  Software. 
Persuasive  Prices. 

TTiere's  three  things  you  should  get  firom  software:  power,  ease  of  use  and  a  reasonable  price.  Here's  three 
programs  that  can  give  you  all  the  tools  you  n^  to  get  your  woik  done  faster,  easier  and  better 


.TM 


Desk  Manager" 

Five  tools  to  organize  your  desktop. 

Desk  Manager  puts  five  useful  took  in  your  Af^le  that  you  can  ac- 
cess instantly.  It's  a  simple  woid  processor  that  giv^  you  the 
ability  to  craiik  out  quick  letters  without  die  fancy  footwoik.  An 
appointment  calendar  to  keep  your  schedule  in  order.  A  phone 
book  for  keeping  track  of  long  lost  friends  or  new  found  clients.  A 
note  pad  so  you  don't  ever  forget  /i) 
the  greatest  idea  you  ever  had. 
And,  for  good  measure,  a 
calculator.  Apple  //,  Com- 
modore 128  and  64  ver-       1 14 1  g^ 
sions  are  $39.95  (sug-         ii7  is  jg. 
gested  retail  price),        <ti^ 


TRIO™ 

One  program  for  all  your 
applications. 


Put  the  three  most  important  software 

applications  at  your  fingertips.  An 

easy-to-use  word  processor,  a  powerful 

spreadsheet  and  a  highly  flexible  data 

lase.  If  you'd  like  to  exchange 

information  between  Aese  programs, 

do  mail  merging,  project  profits, 

organize  lists,  write  dazzlingly  fast, 

create  form  letters  and  more,  you'll 

find  TRIO  is  the  most  powerfiil 

integrated  software  package  you  can 

buy  for  the  money.  Ajf^le  //,  $79.95;  Commodore  128,  $69.95; 

Commodore  64,  $49.95  (suggested  retail  price). 


SOfTffVTVC'/VC 


Personal  Accountant™ 

Your  financial  genius. 

The  Personal  Accountant 
will  keep  track  of  your 
income,  expense,  loans, 
and  deposits.  It  will  teU 
you  about  your  net  woilh, 
profits,  taxes,  and  even 
speculate  about  the  fiiture. 
It  generates  professional 
financial  statements  and 
accounthistories.lt 
calculates  loans  and  the  fijture  value  of  savings  and  it  even  keeps 
track  of  phone  numbers.  You  don't  have  to  know  anything  about 
debit  and  credit  to  put  the  Personal  Accountant  to  work  for  you. 
And  you  don't  have  to  be  a  financial  genius  to  know  that  this  is 
money  well  spent  Spend  $34.95  (Commodore  64  and  128)  or 
$49.95  (Apple  //  and  IBM  PC)  to  keep  your  financial  life  in  order 
and  invest  die  rest 


Five  Years  In  The  Making 

The  fact  is  Softsync  has  been  develop- 
ing serious,  hard  woridng  software  for 
five  years  now. 

We  know  that  software  worics  harder 
for  you  when  it's  well  designed,  well 
documented,  reasonably  priced  and 
backed  by  a  team  of  costomer  service 
specialists  standing  by  to  help  you. 

Ask  your  retailer  for  the  powerful 
software  with  the  persuasive  prices. 
Softsync.  Call  us  for  a  ftee  fiill  color 
catalog.  Sofksync,  Int,  162  Madison 
Avenue,  New  York,  N.Y.  10016 
(212)685-2080. 


Sog!yDC,DeskMaBgff,TIWnlI^i3C[^AccaidMneIiadaiBikscifScfl^D:,hc.A)^ 
aal IBM  PC  iie tradonatta  cf  Aj)[ie  Corrpofer,  ix., Gniiiadai;  Bus^ 
BttsiiEssMachiiiSiCapiepectnTly. 


HARD  WORKING  SOFTWARE 


IF  IT 

WASN'T 

SO  GREAT 

WE 

WOULDN'T 

CALL  IT 

SUPER! 


Super  Sunday  gives  you  the 
best  Pro  Football  teams  of  all 
time,  computer  analyzed  to  per- 
form with  proper  guidance,  just 
as  they  did  in  real  life.  Your  bril- 
liant play  calling  is  re-enacted  on 
screen  by  all  22  players.  The 
additional  Champions,  1985 
season  as  well  as  the  General 
Manager's  Disk  make  this  a 
must  for  all  football  fanatics. 

For  Commodore  64/128,  IBM 
PC,  PCjr  and  100%  compatibles. 
Color  Graphics  Board  required. 


Super  Sunday $35 

G.M.  Disk S30 

Champion  Disk  S20 

1985  Season  Disk S20 

Available  at  leading  Computer,  Software, 
Toy,  Game  and  Hobby  shops,  or  for 

order  information  call  Toll  Free: 
l|800|638-9292.  Ask  for  Operator  S 

microcomputer  games  division 

The  Avalon  Hill 
Game  Company 

A  MONARCH  AVALON  INC.  COMPANY 
4517  Harford  Road  •  Baltimore.  MD  21214 


default.  If  the  interpreter  can't  find  any 
other  keyword  at  the  beginning  of  a 
BASIC  stateffient,  it  assumes  you  wish 
to  perfomn  an  assignment  and  executes 
LET.  As  a  result,  the  statement  A=  10 
has  the  same  effect  as  LET  A^IO.  You 
can't  assign  COM  implicitly  (without  a 
LET)  because  the  keyword  COM  comes 
before  LET  in  the  keyword  table. 
BASIC  performs  DIM  in  place  of  COM, 
and  the  interpreter  never  gets  a  chance 
to  perform  LET  by  default. 

S.A.  Robinson 

Thank  you  for  the  clarification.  LET  does 
allow  you  to  use  any  reserved  word — 
GRAPHICS,  PRINT,  or  whatever— as 
part  of  a  variable  name  or  as  the  entire 
name.  Though  it  may  be  useful  on  occa- 
sion, we  don't  recommend  that  you  embed 
keywords  in  variable  names  as  a  regular 
practice.  The  potential  for  confusion  is 
great,  and  it's  often  possible  to  find  an 
equally  descriptive  name  that  doesn't  in- 
volve a  keyword.  For  instance,  instead  of 
using  COMP  to  signify  COMPUTATION, 
why  not  substitute  CALC  (to  signify 
CALCULATION)? 


Plus/4  Programmer's 
Reference  Guide 

I  read  with  interest  your  reply  to  Sean 
Donovan  in  the  May  1986  installment 
of  "Readers'  Feedback,"  regarding  cus- 
tom character  sets  on  the  Commodore 
Plus/4.  The  Plus/4  Programmer's  Refer- 
ence Guide  is  now  available  from  Scott, 
Foresman,  1900  East  Lake  Ave.,  Glen- 
view,  Illinois  60025.  This  book,  which  I 
coauthored  with  Sarah  Meyer,  contains 
material  on  all  the  graphics  modes  of 
the  PIus/4,  as  well  as  a  complete  de- 
scription of  BASIC  3.5,  the  built-in  soft- 
ware, and  the  use  of  machine  language 
and  peripherals.  I  hope  you  will  make 
this  information  available  to  your 
readers. 

Cyndie  Merten 

Thank  you  for  the  information. 


Whatever  Happened 
To  Compatibility? 

I  remember  reading  some  time  ago 
about  MSX  computers  which  were  all 
supposed  to  be  compatible  with  each 
other.  Compatibility  seems  to  be  a  very 
important  consideration.  Why  didn't 
these  computers  sell  as  well  as  Apples, 
Commodores,  and  Ataris?  Also,  since 
Microsoft  made  both  MS-DOS  and 
MSX-DOS,  and  since  the  Z80  and  8088 
processors  are  closely  related,  are  IBM 
computers  compatible  with  MSX 
computers? 

Satoru  Fukushima 

MSX  computers  are  designed  to  be  com- 
patible with  each  other,  but  they  have 


never  become  a  significant  factor  in  the 
United  States  market.  Had  they  come  to 
market  one  year  earlier,  the  story  might  be 
very  different.  However,  by  the  time  MSX 
computers  were  ready  for  the  U.S.  market, 
that  market  was  already  making  a  dra- 
matic shift  away  from  S-bil  computers 
toward  more  powerful  16-bit  machines. 
Despite  the  obvious  attractiveness  of  a 
standard  that  applies  to  many  different 
computers,  it  now  seems  unlikely  that  the 
MSX  standard  will  ever  become  as  wide- 
spread as  many  people  had  once  thought. 

MSX  computers  share  some  simtlar- 
ities  with  MS-DOS  computers  (a  category 
that  includes  the  IBM  PC/PCjr  and  com- 
patible machines).  Both  systems  use  simi- 
lar file  structures,  and  the  Z80  and  8088 
microprocessors  have  similar  instruction 
sets.  However,  there  are  enough  differ- 
ences— especially  hardware  differences — 
between  the  two  types  of  computers  so 
that  neither  machine  can  read  disks  or  run 
software  created  by  the  other. 

If  recent  developments  in  68000- 
based  computers  are  any  indication, 
you're  not  likely  to  see  much  cross-brand 
compatibility  among  16-bit  machines, 
either.  The  Apple  Macintosh,  Commodore 
Amiga,  Atari  ST,  and  Apple  IIgs  all  use 
unique  operating  systems  and  disk  for- 
mats. Thus,  an  Amiga  can't  run  a  Mac 
program,  an  Apple  IlGS  can't  read  ST 
disks,  and  so  forth.  There  are  superficial 
similarities  in  the  operating-system  inter- 
faces used  by  these  machines— they  all 
use  a  mouse,  menus,  windows,  and  so 
forth — but  they  are  profoundly  different 
at  the  level  of  hardware  and  system 
software. 


128  Merge  Command 

I  recently  upgraded  from  a  VIC-20 
(with  a  Programmer's  Aid  cartridge)  to 
a  128  and  have  found  that  I  no  longer 
have  a  MERGE  command.  Since  I've 
gotten  used  to  writing  my  subroutines 
as  separate  programs  to  be  merged  lat- 
er, I  miss  this  command.  Is  there  any 
way  to  merge  two  programs  on  the  1 28? 
Robert  Ridout 

Yes.  Let's  say  you  want  to  merge  a  subrou- 
tine called  QSORT  info  a  program  called 
FILEAWAY.  First  you  need  to  create  an 
ASCII  listing  of  the  QSORT  program. 
Load  QSORT  and  type  this  line: 

OPEN    8,8,8,     "QSORT. ASC,S,W";     C 
HD8:LIST 

When  the  file  has  been  written  and 
the  cursor  returns  to  the  screen,  enter 
PRINT#8:  CLOSES.  Next,  load  the 
FILEAWAY  program  into  which  you  want 
to  merge  the  subroutine  and  type  this: 

OPEN    8,8,8,     "QSORT .ASC":     BANKl 
5:    SYS    65478,0,8 


Love  at  first  write, 


New!  Now  with  Near  Letter  Quality  printing! 


Commodore  64*  and  128™ 
owners,  meet  the  f>ersonal  printer 
of  your  dreams. 

It's  the  Commodore-compatible 
OKIDATA  120.  And  its  got  everything 
you've  been  looking  for  in  a  printer. 

Like  a  Near  Letter  Quality 
speed  of  30  characters  per  second. 
A  Utility  mode  speed  of  120  cps. 
And  high-resolution  graphics. 


The  OKIDATA  1 20  is  built  for 
long-term  relationships.  With  a  full 
one-year  warranty,  and  a  printhead 
life  of  200  million  characters. 

You'll  love  the  very  affordable 
price,  too. 

The  OKIDATA  1 20  comes  complete 
vj]\.h  everything  you  need  to  start 
printing.  Including  its  own  interface 
cable,  paper  and  self-inking  "Clean 


Hands "  ribbon  cartridge.  Simply 
plug  it  in  and  you're  ready  to  go. 

Meet  the  printer  of  your  dreams 
at  your  OKIDATA  retailer  now.  For 
the  name  of  the  OKIDATA  retailer 
nearest  you,  call  l-800-OKIDATA. 

The  OKIDATA  120.  To  you.  it's  a 
great  printer.  To  your  Commodore, 
it's  Mr.  Write. 


an  OKI  AMERICA  company 

We  put  business  tm  paper. 
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On  the  Road 
to  Moscow . . . 

As  the  German  Wehrmacht 
approached  the  open  steppes  of 
Smofensk,  the  Soviet  invasion  was 
on  schedule.  They  could  capture 
Moscow  and  throw  the  Russians 
out  of  Europe  before  snow  fell. 
Heading  the  Panzergruppe 
invasion  was  General  Heinz 
Guderian.  the  man  who  turned  the 
potential  of  armor  Into  the  reality 
of  Blitzkrieg  warfare.  Opposing 
him  were  masses  of  Soviet 
infantry  and  armor  determined  to 
defend  their  homeland. 


$30.00 

Guderian  simulates  this  critical 
campaign  of  WWII,  using  the 
acclaimed  joystick-driven  system 
from  Gulf  Strike.  On  She  full-color 
scrolling  map  the  German  player 
must  drive  deep  into  Russia  to 
capture  Moscow, 
The  Soviet  player  must  counter 
the  German  threat,  and  cut  off 
supplies  to  forward  units. 
Uncertainty  is  always  present. 
Solitaire  option  lets  you  take 
command  of  either  German  or 
Soviet  armies.  The  battle  for 
Moscow  was  lost  at  Smolensk. 
You  could  rewrite  history. 


Ready  to  run  on  your  Atari® 

8bit,  Apple®  II  family  or 

Commodore®  64/1 28. 

AVAILABLE  EVERYWHERE  or 
call  toll-free:  1(800)638-9292. 

Ask  for  Operaiof  GG 

micPQComputier  games  division 
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The  Avalon 
Game  Company 


A  MONARCH  AVALON  INC.  COMPANY 
4517  HarloriJ  Road  •  Battfmore.  MD  21214 


ne  BANK  command  isn't  necessaiy 

untessyou've  been  changing  memory  con- 
figurations. When  the  two  programs  are 
merged,  you'll  probably  see  a  7SYNTAX 
ERROR  message,  which  you  can  ignore. 
To  finish  up,  type  CLOSE2. 

The  ASCII  listing  is  essentially  a 
typed-out  version  of  the  program.  The  SYS 
causes  the  128  to  look  for  input  from  the 
disk  file  instead  of  the  keyboard,  so  the 
ASCII  listing  is  typed  into  memory.  If 
there  are  any  duplicate  line  numbers,  the 
line  from  the  disk  routine  will  replace  the 
line  already  in  memory. 


Afar!  Disk  Unfix 

I  own  an  Atari  130XE  and  a  1050  disk 
drive.  I  recently  purchased  the  game 
Summer  Games,  which  worked  perfectly 
when  I  played  it.  Then  I  used  a  DOS  2.5 
utility  called  DISKF1X.COM.  One  of  the 
choices  in  this  program  was  VERIFY 
DISK,  so  I  thought  I  should  use  it  to 
make  sure  the  disk  contained  no  bad 
sectors  or  files.  While  it  was  verifying, 
the  computer  flashed  the  message  BAD 
LINK  IN  RLE  13— DELETING.  When  I 
ran  the  game  again,  the  gymnastics 
event  didn't  work.  Any  suggestions  on 
how  I  might  recover  the  file? 

M.  Roberts 

The  DISKFIX  utility  which  comes  with 
DOS  2.5  is  a  very  powerful  utility,  which 
tries  very  hard  to  recover  all  the  files  that 
it  can.  The  reason  it  didn't  work  in  this 
case  IS  most  likely  due  to  copy  protection. 
The  copy-protection  schemes  used  on 
many  commercial  disks  often  involve 
changing  the  sector  link  information  on 
the  disk.  Apparently,  DISKFIX  thought 
that  your  disk  was  scrambled,  and  it  did 
its  best  to  correct  the  link  information.  If 
you  write  to  the  manufacturer  of  your 
game,  perhaps  they  can  suggest  a  way  to 
recover  the  lost  file. 

Disks  don't  get  scrambled  very  often. 
When  they  do,  it's  usually  because  a  file 
wasn't  closed  after  it  was  opened  for  writ- 
ing. Unless  you're  experienced  with  disk 
programming,  you  should  use  disk  utili- 
ties only  as  a  last  resort.  Caution  is  partic- 
ularly important  if  you're  trying  to  repair 
a  commercial  disk.  If  possible,  it's  best  to 
make  a  copy  of  the  disk  and  run  the  utility 
on  the  copy  rather  than  the  original.  If  the 
utility  does  something  unexpected,  you'll 
at  least  be  no  worse  off  than  when  you 
started. 


Double  Or  Dual? 

I  have  heard  that  the  1571  is  a  double- 
sided  disk  drive.  Does  this  mean  it  is 
like  a  dual  drive?  Does  it  need  double- 
sided  disks? 

Eddy  Belew 


A  single-sided  drive  such  as  the  1541  has 
one  read/write  head,  so  it  accesses  only 
one  side  of  a  disk  (it  reads  and  writes  the 
bottom  side  of  the  disk).  The  1571  is  a 
double-sided  drive;  it  has  two  read /write 
heads,  so  it  can  write  to  both  sides  of  a 
disk.  To  maintain  compatibility,  the 
structure  of  the  157Vs  directory  is  similar 
to  the  1541's,  and  the  1571  fills  up  the 
bottom  side  before  it  goes  to  the  top  of  the 
disk. 

But  both  the  1541  and  1571  can  hold 
only  one  disk  at  a  time,  so  both  are  single- 
drive  units.  A  dual  drive  has  two  drive 
mechanisms  and  can  hold  two  disks  at  the 
same  time  (this  is  not  the  same  as  two 
single  drives).  A  dual  drive  may  be  single- 
sided  or  double-sided.  Commodore  has 
not  manufactured  a  dual  drive  for  some 
time.  However,  they  are  common  on  MS- 
DOS  computers  (the  IBM  PC  and 
compatibles). 

Thus,  the  1571  is  not  a  dual  drive.  At 
one  time  Commodore  announced  plans  for 
a  dual  double-sided  drive  (named  the 
1572),  but  the'  plans  were  apparently 
dropped. 

If  you  should  buy  a  1571,  we  recom- 
mend using  double-sided  (DS)  disks.  Sin- 
gle-sided disks  (which  usually  have  SS  on 
the  label)  are  tested  and  certified  for  one 
side  only.  You  may  find  that  single-sided 
disks  work  in  the  1571,  but  you  can't  know 
when  the  second  side  might  fail.  It's  safer 
to  stick  with  DS  disks. 

The  Atari  ST  also  uses  both  single- 
sided  and  double-sided  disks.  The  1040ST 
has  one  built-in  double-sided  drive.  Ex- 
ternal floppy  drives  can  be  either  single- 
sided  or  double-sided.  Atari  seems  to  be 
phasing  out  single-sided  drives  in  favor  of 
double-sided  drives,  since  a  double-sided 
ST  drive  can  read  and  write  to  single- 
sided  ST  disks  without  any  problems. 
However,  since  there  are  many  single- 
sided  drives  still  in  use,  virtually  all  com- 
mercial ST  software  is  provided  on  single- 
sided  disks.  We  have  yet  to  see  a  dual 
drive  for  the  ST.  Q 


Attention  Programmers 

COMPUTE!  magazine  is  currently 
looking  for  quality  articles  on 
Commodore,  Atari,  Apple, 
and  IBM  computers  (including 
the  Commodore  Amiga  and 
Atari  ST).  If  you  have  an 
interesting  home  application, 
educational  program, 
programming  utility,  or  game, 
submit  it  to  COMPUTE!,  P.O. 
Box  5406,  Greensboro,  NO 
27403.  Or  write  for  a  copy  of 
our  "Writer's  Guidelines," 
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Subscribe  to  COMPUTE!  today  through  this 
special  introductory  money-saving  offer,  and 
you'll  be  getting  a  lot  more  than  just  another 
computer  magazine.  That's  because  each  issue 
of  CX)MPUTE!  comes  complete  with  up  to  20 
all-new,  action-packed  programs. 

Subscribe  now  and  you  can  depend  on  a 
steady  supply  of  high  quality,  fun-filled 
programs  like  Hickory  Dickory  Dock, 
Switchbox,  TurboDisk,  Home  Financial 
Calculator,  Turbo  Tape,  SpeedScript, 
SpeedCaic,  and  hundreds  of  other  educational, 
home  finance,  and  game  programs  the  entire 
family  can  use  all  year  long. 

The  superb  programs  you'll  find  in  each 
issue  are  worth  much,  much  more  than  the 
low  subscription  price. 

And  there's  more  to  COMPUTE!  than  just 
exciting  new  programs.  Month  after  month, 
COMPUTE'S  superb  articles  deliver  the  latest 
inside  word  on  everything  from  languages  to 
interfaces...from  programming  to  disk  drives. 

Whether  you're  a  novice  or  an  experi- 
enced user,  COMPUTE!  is  the  magazine  for 
you.  So  subscribe  today.  Return  the  enclosed 
card  or  call  1-800-247-5470  (in  Iowa, 
1-800-532-1272). 

Do  it  now. 
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The  Great 
Graphics  Leap 


Philip  I.  Nelson,  AssistanI  Editor 


Sixteen-bit  microprocessors  are 
changing  the  look  of  personal  com- 
puter graphics.  Here's  an  inside  view 
of  what  makes  graphics  different  on 
16-bit  computers  such  as  the  Amiga, 
Atari  ST,  and  Macintosh. 


Few  people  interested  in  computers 
have  failed  to  hear  about  the  new 
16-bit  computers  like  the  Atari  ST, 
Amiga,  and,  most  recently,  the  Ap- 
ple Ugs.  But  are  these  computers 
truly  superior  to  earlier,  8-bit  com- 
puters? Part  of  the  answer,  of 
course,  depends  on  what  they're 
used  for.  For  math,  virtually  any  8- 
bit  computer  can  generate  respect- 
able results,  but  most  computer  users 
enjoy  graphics.  And,  to  a  large  ex- 
tent, the  better  a  computer's  graph- 
ics look,  the  more  fun  it  is  to  use. 
One  area  where  16-bit  ma- 
chines definitely  outshine  their  8- 
bit  brethren  is  graphics.  What 
makes  16 -bit  graphics  different 
from  8-bit  graphics,  and  how  are 
software  companies  taking  advan- 
tage of  these  new  capabilities?  We'll 
begin  with  a  comparison  of  graph- 
ics on  8-bit  and  16-bit  computers, 
and  then  look  at  some  16-bit  soft- 
ware that  differs  notably  from 
what's  available  in  the  8-bit  world. 

Pixels  And  Bits 

All  microcomputers  display  graph- 
ics by  lighting  up  patterns  of  phos- 
phorescent screen  dots  known  as 
pixels  on  a  monitor  or  TV  screen. 
The  term  pixel  is  short  for  picture 
element. 

Most  personal  computers  use 
memory-mapped  video  to  control 
which  pixels  are  lit  and  which  are 
dark.  Part  of  the  computer's  memo- 
ry— which  we'll  loosely  term  screen 
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Figure  T:  Memory-Mapped  Video 
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On  computers  with  memory-mapped  video,  the  computer  translates 
on/off  bit  patterns  in  memory  into  matching  patterns  of  light  and  dark 
pixels  on  the  screen.  Here,  the  on /off  pattern  found  in  64  bits  (8  bytes)  of 
memory  creates  the  letter  A  on  the  screen.  The  bits  containing  a  1  value 
are  lit,  while  those  containing  a  0  are  dark. 


memory — is  reserved  to  contain 
information  for  the  screen.  The 
computer's  video  hardware  trans- 
lates the  contents  of  the  screen 
memory  into  video  signals.  The 
monitor,  in  turn,  translates  the  vid- 
eo signals  into  the  desired  pattern 
of  on  and  off  pixels.  Figure  1  illus- 
trates this  basic  arrangement. 

Screen  memory  is  usually  ar- 
ranged in  a  manner  that  corre- 
sponds to  the  pattern  of  dots  on  the 
screen.  Like  all  other  memory, 
screen  memory  is  composed  of  bits, 
the  smallest  information  units  a 
computer  can  handle.  A  bit,  or  bi- 
nary digit,  can  contain  either  a  1 
value  or  a  0  value.  A  byte  contains 
eight  bits,  and  a  word  contains  six- 
teen bits. 

The  two  possible  states  of  a 
pixel — light  or  dark — correspond 
neatly  to  the  two  possible  states  of  a 
bit — 1  or  0,  on  or  off.  The  term 


memory-mapped  video  aptly  de- 
scribes the  process  of  mapping,  or 
translating  the  on  and  off  bit  pat- 
terns found  in  screen  memory  into 
patterns  of  hght  and  dark  pixels  on 
the  screen. 

Text  And  Graphics  Modes 

Eight-bit  computers  such  as  the 
Commodore  64  and  Atari  800  have 
both  text  modes  and  graphics  modes. 
Text  modes  generally  require  less 
memory  and  operate  faster  than 
graphics  modes. 

In  graphics  mode,  the  com- 
puter has  direct  control  over  indi- 
vidual dots  on  the  screen.  In  the 
simplest  case,  if  a  bit  is  on,  its  corre- 
sponding screen  pixel  is  lit;  if  a  bit  is 
off,  its  corresponding  pixel  is  dark. 

In  text  mode,  the  screen  is  di- 
vided into  rows  and  columns  of 
character-sized  cells.  Each  charac- 
ter cell  is  further  subdivided  into 
rows  and  colunms  of  dots.  In  this 
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In  text  mode,  the  computer  "stamps"  an 
entire,  multipixel  character  image  onto 
the  screen  in  one  operation.  Text  opera- 
tions are  usually  faster  and  more 
memory-efficient  than  bitmapped  graph- 
ics operations. 


Bitmapped  graphics  screens  require 
more  memory  and  take  more  time  to 
draw  than  text  screens,  since  the  com- 
puter must  draw  each  screen  pixel  indi- 
vidually. This  photo  illustrates  a  screen 
drawn  with  KoalaPaint  for  the  Commo- 
dore 64. 

mode,  each  byte  of  data  corre- 
sponds to  a  single  character:  When 
you  press  a  key  on  the  keyboard  or 
PRINT  a  character,  the  computer's 
video  hardware  automatically 
draws  an  entire  mulddot  character 
on  the  screen.  Thus,  a  single  text 
operation  affects  a  number  of  pixels 
at  once.  Aided  by  special  video 
hardware,  the  computer  can 
"stamp"  an  entire  character  on  the 
screen  -wiih  one  stroke,  much  as  if  it 
were  using  a  rubber  stamp. 

Text  screens  require  less  mem- 
ory than  graphics  screens  because 
the  video  hardware  translates  one 
byte  (the  character  code)  into  more 
than  eight  bits  of  display  infor- 
mation. On  the  64,  for  instance, 
only  1000  bytes  are  needed  to  store 
all  the  shape  information  for  an 
entire  40  X  25  text  screen.  By  com- 
parison, the  64 's  bitmapped  graph- 
its  mode  requires  8000  bytes  for 
shape  data.  For  the  same  reason, 
text  screens  can  be  drawn  much 
more  rapidly  than  graphics  screens. 
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Figure  2:  Atari  ST  Special  Text  Effects 
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No  Rubber  Stamps 

One  major  difference  between  8-bit 
and  16-bit  computers  is  the  way 
they  handle  text.  On  16-bit  ma- 
chines, the  trend  is  to  dispense  with 
a  separate  text  mode  and  display 
everything — including  charac- 
ters— via  bitmapped  graphics.  This 
slows  text  operations  somewhat, 
but  jjermits  much  greater  flexibility 
in  the  display  of  diaracters. 

Both  the  ST  and  Amiga,  for 
instance,  lack  a  true  text  mode.  In- 
stead of  stamping  an  entire  charac- 
ter onto  the  screen  in  one  operation, 
the  computer  draws  it  pixel  by  pixel 
with  relatively  slow  software  rou- 
tines. However,  the  computer  can 
change  the  appearance  of  text  by 
making  only  slight  alterations  in 
the  logic  of  character-drav«ng  rou- 
tines. This  makes  it  easy  to  generate 
different  sizes  of  characters  and  im- 
plement special  effects  such  as  ital- 
ics, boldface,  and  underlining.  To 
create  italics,  the  computer  simply 
slants  the  normal  characters,  and  so 
on.  Figure  2  illustrates  such  sjjecial 
text  effects  on  the  Atari  ST. 

The  Amiga,  Macintosh,  and 
Apple  IlGS  also  have  a  number  of 
predefined  fonts  (text  styles)  that 
can  be  substituted  for  the  normal 
system  font.  The  following  photo 
illustrates  various  fonts  available 
on  the  Amiga.  These  patterns  are 
part  of  the  system  software:  You 
can  simply  load  the  desired  font 
from  disk  and  instruct  the  computer 
to  use  it  in  place  of  the  normal  font. 

Eight-bit  computers  have  the 
ability  to  display  modified  charac- 
ters, but  only  at  the  cost  of  consid-  I 


the  Awija  eracEoid  font  m  points  liijh 


erable  programming.  The  system 
typically  includes  only  one  font,  so 
you  must  create  new  character  pat- 
terns from  scratch.  And  the  com- 
puter has  no  innate  ability  to 
modify  the  normal  font's  appear- 
ance for  special  effects  sudi  as 
boldface. 

Conventional  text  mode  has 
another  limitation:  On  most  com- 
puters, you  can  display  only  one 
type  of  text  on  the  screen  at  any 
given  time.  If  you  change  the  "rub- 
ber stamp"  pattern  for  the  letter  A, 
for  example,  every  A  on  the  screen 
appears  in  that  pattern.  This  con- 
straint is  largely  avoided  on  16-bit 
computers.  Since  each  character  is 
drawn  individually,  many  different 
types  and  sizes  of  text  can  appear 
on  the  same  screen. 

Sprites,  Bobs.  And  Outlaws 

Much  arcade-style  animation  in- 
volves moving  a  graphics  object 
over  an  tmderlying  background  of 
some  sort.  To  create  an  illusion  of 
independence,  the  object  must  not 
change  the  appearance  of  the  back- 
ground over  which  it  moves.  The 
Commodore  64  and  128  solve  this 
problem   with   special  objects 
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When  the  Going  Gets  Tough, 
the  Bard  Goes  Drinking* 


Z_l  nd  the  going  is  tough 
X    JL  in  Skara  Brae  town. 
The  evil  wizard  Mangar 
has  cast  an  eternal  winter 
spell.  Monsters  contro 
the  streets  and  dun- 
geons beneath.  Good 
citizens  fear  for  their 
lives.  What's  worse, 
there's  only  one  tavern 
left  that  serves  wine. 
But  the  Bard  knows 
no  fear.  With  his  trusty 
harp  and  a  few  rowdy 
minstrel  songs  he  clainns 
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are  magic,  the  Bard  is  ready 
to  boogie.  All  he  needs  is 
a  band  of  loyal  followers: 
a  light-fingered  rogue  to 
find  secret  doors,  a 
couple  of  fighters 
to  bash  heads,  a  con- 
jurer to  create  weird 
allies,  a  magician  for 
magic  armor 
Then  it's  off  to  com- 
bat, as  soon  as  the  Bard 
finishes  one  more  verse. 
Now  what's  a  word  that 
rhymes  with  "dead  ogre?" 
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4  classes  of  magic  user,  including 

wizard  and  sorcerer.  85  new 

magic  spells  in  all. 


128  color  monsters,  many 
animated.  All  challenging. 


Full-color  scrolling  dungeons. 

16  levels,  each  better  than  the 

one  before.  3-D  city,  too. 
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known  as  sprites;  eight-bit  Atari 
connputers  have  a  similar  capability 
known  as  player/missile  (P/M) 
graphics.  Sprites  and  P/M  graphics 
are  created  through  special  hard- 
ware, so  they  can  be  displayed  with 
far  less  effort  than  if  you  had  to  do 
the  same  job  entirely  through  soft- 
ware. However,  sprites  are  limited 
both  in  size  and  in  number. 

The  IBM  PC/PCjr  lacks  hard- 
ware sprites,  but  compensates  with 
GET  and  PUT  commands  that  can 
store  a  graphics  object  in  a  BASIC 
array  and  stamp  it  onto  the  screen 
at  any  location.  By  stamping  the 
same  shape  twice  in  XOR  (exclusive 
OR)  mode,  you  can  restore  whatev- 
er previously  appeared  in  that  area, 
making  it  possible  to  move  a  graph- 
ics object  nondestructively.  Unlike 
sprites,  these  objects  are  not  limited 
in  size  or  number;  however,  they 
are  slower  to  manipulate  and  tend 
to  produce  unstable,  flickering 
animation. 

The  Amiga  includes  eight 
hardware  sprites  which  behave  al- 
most exactly  like  their  cousins  on 
the  Commodore  64  and  128.  Not 
surprisingly,  the  Amiga  uses  the 
hardware  sprite  capability  to  dis- 


The  Amiga's  mouse  pointer  is  actually  a 
hardware-based  sprite.  Like  other 
sprites,  the  mouse  pointer  can  easily  be 
given  a  new  shape  and  colors. 

play  its  mouse  pointer.  Like  any 
other  hardware  sprite,  the  mouse 
pointer  has  the  ability  to  move  rap- 
idly over  any  sort  of  display  with- 
out changing  the  background.  And 
since  it  appears  in  a  different  logical 
plane  from  that  of  other  graphics 
objects,  the  pointer  sprite  always 
appears  "on  top"  of  everything  else 
on  the  screen,  no  matter  how  many 
windows  are  open. 

The  Amiga's  sprites  are  subject 
to  most  of  the  same  limitations  of 
sprites  on  the  Commodore  64.  Only 
eight  can  appear  on  a  given  hori- 


zontal line  under  normal  circum- 
stances, and  each  sprite  can  have 
only  a  few  colors,  even  if  it  appears 
on  a  screen  that  supports,  say,  32 
colors.  Because  of  their  indepen- 
dence, hardware  sprites  can  also  be 
tricky  to  integrate  with  the  Amiga's 
Intuition  user  interface.  Other 
graphics  objects  belong  to  the  cur- 
rent bitmap:  If  you  close  or  resize  a 
window,  Intuition  knows  that  it 
should  erase  or  resize  that  win- 
dow's contents.  But  sprites  have  no 
logical  connection  to  the  bitmap,  so 
Intuition  does  not  automatically 
erase  them  if  you  close  the  current 
window,  nor  does  it  change  their 
appearance  or  location  in  concert 
with  Intuition  events  such  as  win- 
dow resizing. 

In  addition  to  eight  hardware 
sprites,  the  Amiga  supports  sprite- 
like objects  known  as  vsprites  (vir- 
tual sprites)  and  bobs  (blitter 
objects).  Both  involve  significant 
programming  overhead,  but  they 
offer  different  ways  to  overcome 
the  limitations  of  hardware  sprites. 

The  Amiga's  vsprite  system  es- 
sentially lets  you  redisplay  a  hard- 
ware sprite  at  more  than  one  screen 
location.  Each  hardware  sprite  can 


Infbcom  introduces  four newgam 


Mocom,  ™  the  crazy  people 
who  brought  you  "Zork"®  and 
"The  Hitchhiker's  Guide  to  the 
Galaxy,"™  has  a  habit  of  coming 
up  with  games  that  add  a  new 
dimension  to  interactive  fiction. 
And  the  best  keeps  getting  bet- 
ter. Case  in  point:  "Leather  God- 
desses of  Phobos."™  It  has  a 
scratch  n'  sniff  card  and  a  3-d 
comic  book  to  excite  ail  youi" 
senses.  Once  yom*  interest  is 


piqued,  you'll  embark  on  a  rowdy 
romp  through  the  solai'  system. 
This  hilaiious  spoof  of  1930's  pulp 
science  fiction  has  3  "naughtiness 
levels,"  for  the  pmde  to  the  lewd. 
"Leather  Goddesses"  is  sure  to 
amuse  membere  of  either  sex. 

One's  reaUy  warped. 

Then  there's  "Trinity."™  It 
answer's  the  question  of  whether 
a  game  can  be  both  light-hearted 


and  profound.  You  journey 
through  a  time  warp  into  a  mis- 
chievous fantasy  world  where  all 
atomic  explosions  are  mysteri- 
ously connected.  "Trinity"  takes 
you  back  to  the  dawn  of  the 
atomic  age  and  puts  the  course 
of  history  in  your  hands. 

One's  a  real  circus. 

It  has  been  said  that  the 
circus  is  the  only  really  mysteri- 
ous thing  left  in  civilization. 
One  thing's  for  sure,  there 
is  plenty  of  mysteiy  in 
"BaUyhoo."™  While  tryingto 
locate  the  circus  owner's  lad- 
napped  daughter,  you  are 
somersaulted  into  a  thi^ee- 
ring  world  of  deception  and 
Clime.  To  solve  the  ciime 


Get  S245  worth  of  coupons  FREE  at  your  retailer  today. 


The  Amiga's  bobs  (blitter  objects)  move 
like  hardware  sprites,  but  are  not  lirtiit- 
ed  in  size,  colors,  or  number.  This 
screen  from  an  Amiga  BASIC  game  con- 
tains several  bobs. 

serve  as  the  parent  for  several 
vsprites,  which  can  have  different 
colors,  shapes,  and  locations  from 
those  of  the  parent.  Among  other 
things,  this  feature  permits  you  to 
display  more  than  eight  sprites  on 
the  same  horizontal  screen  line. 

Bobs  are  the  creation  of  anoth- 
er custom  Amiga  chip  known  as  a 
blitter.  Like  sprite  hardware,  the 
blitter  chip  makes  it  possible  to 
move  an  object  nondestructively 
over  a  detailed  background.  This 
feature  is  analagous  to  GET  and 
PUT    animation    on    the    IBM 


PC/PCjr,  but  it  works  much  faster 
because  of  the  blitter  chip's  hard- 
ware support.  Bobs,  unlike  hard- 
ware sprites,  are  not  limited  in  size 
or  number,  and  they  can  have  as 
many  colors  as  are  available  in  the 
current  screen  (up  to  32  colors  un- 
der normal  circumstances).  Howev- 
er, large  bobs  consume  more 
memory  and  move  more  slowly 
than  sprites  (or  smaller  bobs,  for 
that  matter),  particularly  in  Amiga 
BASIC. 

The  Atari  ST  has  no  hardware 
sprites,  but  it  does  have  a  spritelike 
software  capability  which,  again, 
derives  from  the  need  for  a  mouse 
pointer.  The  ST's  sprite  facility  is 
part  of  the  line  A  assembly  lan- 
guage interface  that  supports  the 
VDI  (Virtual  Device  Interface)  por- 
tion of  GEM.  Software  sprites  are 
limited  in  size;  the  familiar  busy- 
bee  pointer  shape  is  very  close  to 
the  maximum  size.  However,  there 
is  no  limit  to  the  number  of  such 
sprites,  and  line  A  instructions  op- 
erate rapidly  enough  for  quite  con- 
vincing animation.  The  sprite  can 
have  only  two  colors,  but  it  may  be 
placed  on  the  screen  in  various 
modes,  including  XOR  mode. 


Like  the  Amiga's  hardware 
sprite,  an  ST  software  sprite  is  a  bit 
of  an  outlaw  in  relation  to  the  com- 
puter's operating  system  interface. 
GEM  provides  no  means  for  man- 
aging such  an  object  except  in  the 
form  of  the  mouse  pointer.  Using 
software  sprites  for  arcade-style 
animation  requires  that  you  pro- 
gram at  the  machine  level  and  cre- 
ate  means  of  your  own  for 
integrating  the  sprite's  activity  with 
GEM  events  such  as  closing  and 
resizing  windows. 

The  VDI  portion  of  GEM  in- 
cludes two  raster  copy  routines 
which  copy  rectangular  areas  of 
memory  from  one  location  to  an- 
other— usually  from  a  portion  of 
main  memory  into  screen  memory, 
or  vice  versa.  As  with  GET  and  PUT 
in  IBM  or  Amiga  BASIC,  the  shape 
can  be  placed  on  the  screen  in  vari- 
ous modes,  including  an  XOR  mode 
which  allows  nondestructive  move- 
ment. Like  the  Amiga's  bob  facility, 
the  ST's  raster  copy  routines  place 
no  particular  limit  on  the  number  of 
graphic  objects  you  can  move  about 
the  screen.  However,  raster  copies 
are  not  supported  with  hardware 
like  the  Amiga's  bhtter  chip.  As  a 


es.  One  really  smells. 


Every  package  incbides  an  i)itegral  set  of  props 
to  excite  nour  smises  and  enkance  the  game. 

and  save  your  hide  from  a  per- 
manent spot  in  the  freak  show, 
youll  need  to  stretch  your 
puzzle-solving  skills  to  the  limit. 

One's  really  haunting. 

Wrapping  up  this  new  quartet 
is  a  classic  gotMc  mystery  set  in 
a  haunted  castle  on  the  mist- 
shrouded  seacoast  of  Cornwall. 
In"Moonmist"™  you'll  explore 
the  darkest  reaches  of  TresyUian 


Castle  and  get  involved  with  an 
eccentric  cast  of  chafactei-s, 
including  British  nobility,  while 
trying  to  save  youi^  best  friend 
^  from  a  vengeful  ghost.  "Moon- 
mist"  offers  four  distinctly  differ- 
ent sets  of  clues,  problems, 
solutions  and  hidden  treasures. 
So  you'U  die  to  replay  it  again 
and  again. 

AU  four  are  easy  to  get. 

Simply  follow  your  nose  to 

your  local  software  store  today 

inpocoii\ 
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Figure  3:  ST  Software  Sprites 
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The  ST  lacks  hardware  sprites,  but  it  relies  on  low-level  operating  system 
routines  to  display  a  mouse  pointer  with  spritelike  characteristics.  In  this 
screen,  the  man  with  a  pipe  is  a  software  sprite,  created  by  a  short 
assembly  language  program  that  runs  during  the  ST's  vertical  blank 
interrupt. 


result,  these  operations  are  too  slow 
for  rapid,  flicker-free  animation, 
even  in  a  compiled  language  such 
as  C.  At  the  time  of  this  writing,  ST 
BASIC  has  no  commands  that  sup- 
port raster  copy  operations. 

The  ST's  line  A  interface  offers 
another  operation  known  as 
BITBLT  (Bit  Blitter),  which  closely 
resembles  a  VDI  raster  copy. 
Though  it's  somewhat  more  flexi- 
ble than  the  VDI  facility,  BITBLT  is 
scantily  documented  like  all  line  A 
operations,  and  is  available  only  in 
assembly  language. 

Bit  Planes 

Another  notable  difference  be- 
tween 8-bit  and  16-bit  computer 
graphics  has  to  do  with  how  the 
computer  constructs  a  screen  im- 
age. Figure  1  illustrates  how  a  sim- 
ple shape — the  letter  A — is 
displayed  on  the  screen.  The  com- 
puter looks  at  the  on/off  pattern  of 
bits  in  a  specific  area  of  memory 
and  translates  those  patterns  into  a 
matching  pattern  of  light  and  dark 
pixels  on  the  screen.  This  mapping 
process  is  repeated  for  as  many  bits 
as  are  needed  to  define  the  entire 
screen. 

In  the  simplest  case — the  ST's 
hi-res  screen,  for  instance — the  cor- 
respondence between  bits  and  pix- 
els is  simple  and  direct.  Each  dark 
pixel  corresponds  to  one  bit  con- 
taining a  0,  and  each  light  pixel 

24     COMPUTE)     January  1987 


corresponds  to  a  bit  containing  a  1 

value.  Figure  4  illustrates  this  sim- 
ple, one-to-one  relationship. 

Thus,  you  can  visualize  the 
ST's  screen  memory  in  the  form  of  a 
plane  arranged  in  rows  and  col- 
umns which  match  the  rows  and 
columns  of  the  screen.  The  first  80 
bytes  (640  bits)  of  memory  contain 
on/off  data  for  the  top  line  of  the 


screen,  which — not  coincidental- 
ly — contains  exactly  640  pixels. 
The  next  80  bytes  of  memory  con- 
tain the  dot  pattern  for  the  second 
screen  line,  and  so  on.  An  entire  hi- 
res screen  contains  256,000  pixels 
and  requires  256,000  bits  (32,000 
bytes)  of  memory. 

Adding  color  is  usually  a  mat- 
ter of  combining  two  or  more  mem- 
ory planes  into  a  single  screen 
image.  The  details  of  how  this  is 
done  varies  from  machine  to  ma- 
chine, but  the  concept  of  planes 
(usually  called  bit  planes  to  accentu- 
ate the  correspondence  between 
bits  and  pixels)  is  useful  for  under- 
standing all  of  them, 

On  most  eight-bit  computers,  a 
maximum  of  two  separate  memory 
planes  are  combined  to  produce  the 
final  image.  The  Commodore  64's 
text  mode,  for  instance,  combines 
shape  data  from  its  screen  memory 
with  color  data  from  its  color  mem- 
ory to  produce  a  screen  of  variously 
colored  characters.  In  multicolor 
bitmap  mode,  the  64  draws  shape 
and  color  information  from  differ- 
ent sources,  but,  again,  combines 
only  two  planes.  Sixteen-bit  ma- 
chines, on  the  other  hand,  can  com- 
bine more  than  two  bit  planes  for 
an  even  greater  variety  of  colors. 

The  next  step  up  from  a  two- 
color  screen  is  a  four-color  screen. 


Figure  4:  ST  Hi-Res  Screen 


Plane  1 


Each  bit  corresponds 
to  1  screen  pixel. 


-80  bytes  =  640  bits- 


400 
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640  pixels 


The  ST's  monochrome  screen  consists  of  a  single  bit  plane  in 
which  each  bit  of  data  corresponds  to  a  single  screen  pixel. 
Eighty  bytes  (640  bits}  of  data  are  needed  to  define  each  of 
the  400  screen  lines;  therefore,  32,000  bytes  (256,000  bits) 
are  required  to  define  the  entire  screen. 
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Figure  5  represents  a  four-color, 
medium-resolution  screen. 

In  a  four-color  screen,  each 
pixel's  color  is  defined  by  a  pair  of 
bits  rather  than  a  single  bit.  Since 
there  are  four  possible  combina- 
tions of  two  bits  (00,  01,  10,  and 
11),  a  maximum  of  four  colors  are 
available. 

To  add  more  colors,  you  sim- 
ply stack  up  additional  bit  planes. 
The  next  step  up  is  typically  a  16- 
color,  4-bit  plane  screen.  Figure  6  is 
a  diagram  of  the  ST's  16-color 
screen. 

For  this  resolution,  four  bits  are 
required  to  define  each  pixel's 
color.  Since  there  are  16  possible 
combinations  of  four  bits  (0001, 
0010,  0011,  and  so  on),  a  maximum 
of  16  colors  are  available. 

At  four  bit  planes,  we  reach  the 
limit  for  the  ST  (The  IBM  PC/PCjr, 
by  the  way,  offers  four- col  or  and 
sixteen-color  screens  similar  to 
those  on  the  ST,  but  color  usage  on 
the  four-color  screen  is  severely 
limited.)  The  Amiga  can  go  even 
further,  adding  a  fifth  bit  plane  to 
display  a  total  of  32  colors  at  one 
time.  A  32-color  screen  is  the  limit 


Figure  5:  Four-Color,  Two-Bit  Plane  Screen 
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Plane  2 


Plane  1 


Each  pair  of  bits 
corresponds  to 
1  screen  pixel 


-80  bytes  =  640  bits - 


200 
pixels 


■" 640  pixels '■ 

In  the  Atari  ST  medium-resolution  screen,  each  bit  plane  contains  16,000 

(80  •  200)  bytes.  A  total  of  32,000  (2  *  16,000)  bytes  are  needed  to  define 
the  entire  screen,  Four  colors  are  obtained  by  layering  two  bit  planes. 


Figure  6:  Sixteen-Color,  Four-Bit  Plane  Screen 


\fc 


Plane  4 


Plane  3 


\m 


Plane  2 


Plane  1 


Each  group  of  4  bits 
corresponds  to  1  screen  pixel 


■  40  bytes  =  320  bits  - 


200 
pixels 


320  pixels 


In  the  ST's  lo-res  mode,  each  bit  plane  contains  8000  (40  *  100)  bytes. 
Thirty-two  thousand  (4  *  8000}  bytes  are  needed  to  define  the  entire 
screen.  Sixteen  colors  are  obtained  by  layering  four  bit  planes. 
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under  normal  circumstances.  How- 
ever, the  machine  also  supports 
two  special  modes  that  use  six  bit 
planes.  In  hold  and  tnodify  mode, 
the  Amiga  can  display  as  many  as 
4096  different  color  shades  simulta- 
neously. In  extra  halfbrite  mode  (not 
available  on  the  earliest  Amigas) 
the  computer  can  display  up  to  64 
distinct  shades  of  color.  The  Ami- 
ga's six-bit  plane  modes  are  rarely 
used,  however,  because  they  are 
difficult  to  program  and  not  docu- 
mented as  thoroughly  as  more  con- 
ventional modes. 

Memory  Versus  Resolution 

Extra  colors,  as  we  have  seen,  re- 
quire additional  memory.  Pixel  for 
pixel,  the  16-color  screen  in  Figure 
6  requires  four  times  as  much  mem- 
ory as  the  4-color  screen  in  Figure  5. 
The  Amiga  and  ST  allocate  memory 
for  bit  planes  in  quite  different 
ways. 

On  the  Amiga,  each  extra  bit 
plane  costs  you  another  8000  bytes. 
In  noninterlaced  modes,  which  are 
most  widely  used,  a  32-color,  low- 
resolution  screen  requires  40,000 
bytes,  while  a  16-coior,  high-reso- 
lution screen  requires  64,000  bytes. 
On  a  multitasking  computer  like 


Quality  Products  You  Can  Depend  On 

Introducing  the  New  MACH  IV  JOYSTICK  It  saves  you  Time,  Space  and  Money 


CH  Products  new  MACH  IV  JOYSTICK  is  two  controllers  in  one.  A 
high-precision  mouse  replacement  and  joystick  combined.  This  means 
you  can  use  it  witti  any  program  ttiat  requires  a  mouse  or  with  any 
program  that  requires  a  joystick. 

The  MACH  IV  saves  you  time  because  it  is  faster  and  easier  to  use 
than  a  mouse.  It  also  doesn't  require  cleaning  every  10  hours  like  most 
mechanical  mice. 

The  MACH  IV  saves  you  space  because  it  doesn't  require  any  desk 
space  or  special  surfaces  to  operate.  You  can  even  use  it  on  your  lap. 

The  MACH  IV  saves  you  money  because  it  costs  less  and  provides 
a  longer  life  expectancy  than  a  common  mouse.  And  with  the  flip  of  a 
switch  you  have  the  added  advantage  of  a  joystick  control  for  use  with 
your  favorite  game  or  simuiation  program. 

It  works  better  and  is  compatible  with  more  software  than  any  other 
pointing  device  available  today.  Try  it  yourself  and  we're  sure  you  will 
agree  that  the  MACH  IV  JOYSTICK  is  the  best  cursor  control  available 
today. 

Available  (or  ihe  Apple  IIE/IIC,  Macinlosh,  IBM  PC/XT/ AT  and  compalibles. 
The  MACH  IV  lor  the  IBM  PC/XT  and  AT  is  a  direct  replacement  tor  Ihe  PC  Mouse 
from  Mouse  Systems,  and  is  available  with  Designer  Pop-up"  Menus  lor  use 
vi^ith:  Lotus  1,  2,  3;  Multiplan;  VisiCalc;  FlashCalc;  SuperCalc.  WordStar:  Multi- 
male:  Volkswriter;  Personal  Editor:  PFS:Write:  DBASE  II:  Framework  and  Sym- 
phony, There  is  even  a  Microsoft  Mouse  driver, This  means  the  MACH  iV  will  work 
with  hundreds  of  programs  that  suppoh  either  a  Mouse  Systems'  or  Microsoft 
mouse 
Suggested  Retail 

MACH  IV     Apple  IIE/IIC  $  89.95 

(Apple  HE  computer  requires  an  Apple  mouse  card) 
MACH  IV     Macinlosh  (works  as  a  mouse  only)  S  89.95 

MACH  IV     for  IBM  PC/XT/AT  and  compalibles  $119.95 

MACH  IV    for  IBM  PC/XT/AT  and  compatibles  with  Designer 

Pop-up'"  Menus  S139-95 


MACH  II  and  MACH  III  Joysticks 

are  the  number  1  choice  of  retailers  and  consumers  today.  They  provide 
more  features,  longer  iife  cycles  and  greater  precision  than  all  others. 
With  compatibility  across  a  wider  range  of  programs  —  from  games  to 
business  to  graphics  to  cad  applications.  With  high  quality  metal  con- 
nectors now  standard  on  all  models,  they  are  plug  in  compatible  with 
the  Apple  II,  IIE/IIC,  IBM  PC/XT/AT,  IBM  PCjr  and  most  compatibles. 
Suggested  Retail:  MACH  II  —  $44.95;  MACH  III  —  $54.95 

GAMECARD  III 

is  our  newest  game  control  adapter  It  corrects  the  incompatibilities  of 
software  programs  requiring  different  joystick  outputs.  It  is  the  only 
game  adapter  which  provides  three  switch  selectable  sensitivities  to 
function  properly  with  all  game,  graphics  and  cad  software  for  the  IBM 
PCs  and  compatibles.  Available  with  optional  Y  cable  for  dual  control. 
The  GAMECARD  III  PC  model  is  compatible  with  the  IBM  PC,  XT,  Port- 
able, Compaq,  Leading  Edge  and  most  compatibles.  The  GAMECARD 
111  AT  model  is  compatible  with  the  IBM  AT  and  most  compatibles. 
Suggested  Retail:  GAMECARD  III  $59.95 

GAMECARD  III  with  optional  Y  Cable  $69,95 

Y  Cable  separately  $14,95 

CH  Products,  the  leading  manufacturer  of  precision  analog  joysticks 
for  industry  and  home  delivers  the  highest  quality  computer  peripherals 

available  todav. 
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1-S00-262-2004  (In  California) 
for  more  information  call: 
(619)  744-8546 

1225  Stone  Drive, 

San  Marcos,  California  92069 
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the  Amiga,  memory  consumption  is 
always  a  major  consideration,  since 
the  more  memory  one  application 
uses,  the  less  there  is  for  other  ap- 
plications to  use. 

The  ST  simplifies  the  alloca- 
tion problem  by  using  the  same 
amount  of  memory  for  bit  planes 
regardless  of  resolution.  Figures 
4-6  demonstrate  the  arithmetic.  In 
high  resolution,  the  ST's  screen 
memory  consists  of  a  single, 
32,000-byte  bit  plane.  In  medium 
resolution,  it  consists  of  two 
16,000-byte  planes,  and  in  low  res- 
olution it  consists  of  four  8,000- 
byte  planes.  The  same  contiguous 
32,000-byte  memory  zone  is  used 
in  every  case:  The  computer  simply 
interprets  its  contents  differently 
for  different  resolutions. 

Since  the  amount  of  memory 
available  for  bit  planes  is  always 
constant,  the  ST  has  to  sacrifice  res- 
olution to  gain  extra  colors.  The 
medium-res  screen  gains  two  addi- 
tional colors  (one  extra  bit  plane)  by 
cutting  vertical  resolution  in  half:  It 
is  only  200  lines  high,  compared  to 
400  lines  in  a  hi-res  screen.  The  lo- 
res screen  gains  another  12  colors 
(two  more  bit  planes)  by  cutting 
horizontal  resolution  in  half;  its  dis- 
play is  320  X  200  pixels,  exactly 
half  the  number  of  pixels  contained 
in  the  hi-res  screen. 

As  a  general  consequence  of 
this  scheme,  the  ST  offers  far  fewer 
screen  options  than  the  Amiga. 
Only  three  ST  screen  modes  are 
available:  low,  medium,  and  high 
resolution.  The  Amiga  offers  nine 
different  modes  in  noninterlaced 
modes,  and  a  total  of  20  different 
modes  counting  interlaced,  extra 
halfbrite,  and  hold  and  modify. 

Palettes 

Color  usage  is  another  area  in 
which  16-bit  computers  differ 
sharply  from  their  8-bit  cousins. 
Simply  put,  a  palette  provides  the 
means  for  redefining  standard  col- 
ors. This  concept  may  be  foreign  to 
Commodore  64  users,  who  are  used 
to  a  world  in  which  color  0  is  al- 
ways black,  color  1  is  always  white, 
and  so  on.  On  8-bit  Ataris  and  the 
IBM  PC/PCjr,  however,  colors  are 
easily  redefined.  Similar  mecha- 
nisms are  available  on  the  Amiga, 
ST,  and  Apple  IIGS. 

The  ST's  palette,  for  instance, 
contains  16  color  definitions.  Each 
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Clever  color  cycling  can  make  objects  appear  and  disappear.  These  photos 
show  the  progress  of  an  owl  and  rabbit  moving  across  the  screen. 


color  is  defined  as  a  combination  of 
three  values,  which  correspond  to 
intensities  of  red,  green,  and  blue 
light.  These  colors  can  be  remixed 
with  the  Control  Panel  desk  acces- 
sory or  under  program  control.  Not 
all  of  the  palette  colors  are  signifi- 
cant in  every  resolution,  of  course. 
In  medium  resolution,  only  four 
colors  are  redefinable  (the  others 
can  be  redefined,  but  are  not  visi- 
ble), while  in  high  resolution  only 
one  palette  setting  (actually  the  low 
bit  of  the  color  0  setting)  is  useful. 

The  Amiga's  palette  can  define 
as  many  as  32  colors  under  normal 
circumstances.  Again,  the  screen 
mode  determines  how  many  colors 
are  actually  available. 

The  Apple  llGS  handles  its  pal- 
ette in  interesting  ways.  A  basic 
palette  consists  of  16  color  defini- 
tions, just  as  on  the  ST.  However, 
you  may  redefine  the  palette  for 
any  screen  line.  This  may  be  done  a 
maximum  of  16  times  for  a  given 
screen  under  normal  circum- 
stances. In  effect,  the  IlGS  offers  16 
separate  palettes  which  can  be  as- 
signed to  different  horizontal 
screen  zones.  With  clever  program- 
ming (which  involves  interrupt 
techniques)  this  capability  can  be 
extended  even  further. 

Besides  allowing  you  to  choose 
exactly  the  shades  you  want,  a 
modifiable  palette  lets  you  change 
large  areas  of  the  screen  almost  in- 
stantaneously. For  instance,  say 
that  you  define  color  2  as  black  and 
draw  a  filled  square  in  that  color.  If 
you  redefine  color  2  as  orange,  the 
entire  square  changes  to  orange 
immediately. 

By  shifting  the  palette  through 
a  series  of  combinations,  you  can 
even  make  various  objects  seem  to 
appear  and  disappear,  a  simple 
kind  of  animation.  Such  color  cy- 
cling is  familiar  to  those  who  have 


In  this  photo,  the  colors  have  been 
changed  to  reveal  all  of  the  owl  and 
rabbit  images  at  once.  When  cycling  is 
in  effect,  only  one  pair  of  images  ap- 
pears at  a  given  time. 

used  programs  such  as  NEOchrome 
on  the  ST  or  Graphicraft  on  the 
Amiga.  The  next  photos  illustrate  a 
Graphicraft  screen  that  uses  color 
cycling  to  create  an  animated  owl 
and  rabbit:  When  color  cycling  is 
turned  on,  the  owl  and  rabbit  seem 
to  move  across  the  screen.  In  fact, 
all  of  the  owl  and  rabbit  images  are 
on  the  screen  at  all  times.  Only  one 
pair  of  animal  images  appears  at 
any  given  time  because  all  the  oth- 
ers are  given  the  same  color  as  the 
background. 

Color  cycling  can  be  used  for 
many  other  subtle  effects,  as  well. 
Shapes,  including  text,  can  fade  in 
and  out  of  view;  highlights  can 
sparkle;  water  can  shimmer  and 
flow;  and  so  forth.  In  the  hands  of 
an  accomplished  programmer, 
color  cycling  can  create  powerful, 
almost  magical  effects.  Much  of  the 
impact  of  the  Amiga  program 
Polyscope,  for  instance,  is  achieved 
through  carefully  contrived  ma- 
nipulations of  a  32-color  palette. 

My  Interface,  Rigtit  Or 
Wrong 

The  graphics  capabilities  of  16-bit 
machines  are  not  always  fully  ex- 
ploited. One  reason  why  some  16- 
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namesake. . .  Capable  of  defeating  enemv  tanks, 
infantrv,  and  hostile  aircraft  on  the  modern  elec- 
tronic battlefield. 

Cunshlps  revolutionary  5-D  graphics  enable  you, 
the  pilot,  to  fiy  into  the  world's  hottest  trouble 
spots. . .  Youll  use  an  unbelievable  array  of  high 
tech  information  and  weapon  systems,  including: 
lasers,  video  cameras,  night  viewers,  radar  warn- 
ings, jammers,  computers,  missiles,  rockets,  flares. 
— '  a  SOmm  cannon!  Successful  missions  will  "■* 
irded  with  medaSs  and  rank  promotions.  ■ 

lerlence  the  danger  and  excitement  of  atts 

helicopter  action. . .  your  latest  adventure  in  I 
ever-growing  line  of  WicroProse  Simulation  St 
w^are.  , 

Challenge  the  enemy,  the  sky,  and  yourself  V( 
this  extraordinary  simulation! 


XF  computers  at  a  suggested  retail  of$S4  95:  also 
for  Apple  H  Family.  IBMPC/PCJr..  Taridv  1000,  Atari 
ST  and  Amiga  at  $39. 95.  Call  or  write  for  specific 
machine  avatlabititv.  and  for  MC/VISA  orders  If 
product  not  found  localiy. 

COMMOOORt.  ATsBi  APi^i  (BSi  BNmwiDAMiC*  OT  ngstaed  traaeiaitsof 
tontworeEieaiwtcsLnl.stanre.  Apple  Comtite  St,  iniOTatioralBusress 
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r/iis  screen  from  Aegjs  Draw  /or  (/le 
Arnica  includes  two  different  elevations 
of  a  houseplan. 


Easy  Draw  for  the  Atari  ST  was  used  to 
create  this  illustration. 


A  business  chart  created  with  Impact! 
for  the  Amiga.  The  program  includes  a 
slide-show  feature  for  displaying  a  se- 
ries of  related  screens. 


bit  software  looks  like  8-bit 
software  concerns  maintaining  a 
consistent  user  interface.  Certain 
complex  programs — word  proces- 
sors, databases,  flight  simulators,  or 
whatever — involve  many  com- 
mands and  take  time  to  learn.  For 
instance,  imagine  that  you  already 
have  a  very  popular^  keyboard- 
driven  PC  word  processor  named 
"Word  Whiz,"  and  wish  to  intro- 
duce a  new  version  for  the  Atari  ST. 
If  the  translation  works  just  like  the 
original,  existing  users  can  easily 
migrate  to  the  new  version  without 
learning  a  host  of  new  commands. 
This  logic  is  especially  compelling 
for  programs  which  already  have  a 
large  installed  base  or  which,  as  in 
the  case  of  a  word  processor,  are 
used  in  both  homes  and  offices. 

The  Right  Stuff 

Interface  philosophy  notwithstand- 
ing, there  are  many  pieces  of  16-bit 
software  that  go  far  beyond  the  ca- 
pabilities of  any  8-bit  machine.  In 
some  cases,  this  is  due  to  unique 
graphics  features.  In  others,  the  dif- 
ference arises  from  the  superior 
processing  power  of  a  16-bit 
machine. 

Not  surprisingly,  most  graph- 
ics programs  for  the  Macintosh,  ST, 
and  Amiga  offer  at  least  a  few  fea- 
tures that  would  be  difficult  or  flat- 
ly impossible  to  achieve  on  any 
eight-bit  computer.  The  most  obvi- 
ous differences  are  based  in  hard- 
ware. The  Amiga,  for  instance,  has 
the  hardware  to  support  many 
more  screen  modes  and  colors  than 
any  eight-bit  machine  can  possibly 
emulate,  and  its  graphics  software 
tends  to  reflect  that  fact.  The  flexi- 
ble color  palette  of  the  Amiga,  ST, 
and  Apple  Ugs  also  opens  the  door 
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to  color  cycling  and  similar  effects 
that  few  eight-bit  computers  can 
simulate. 

Other  differences  relate  to  the 
drawing  tools  themselves.  Every 
drawing  program  must  provide 
some  sort  of  movable  cursor,  point- 
er, or  stylus  as  a  means  of  indicating 
the  current  screen  position.  On  16- 
bit  computers,  the  mouse  and 
mouse  pointer  are  integral  to  the 
operating  system  interface:  Hard- 
ware and  system  software  handle 
most  of  the  work  of  reading  the 
mouse  and  displaying  the  pointer. 
Because  it  "comes  with  the  com- 
puter," the  mouse  pointer  is  very 
responsive  and  can  be  maintained 
with  little  programming  overhead. 
Eight-bit  computers  weren't  de- 
signed with  a  mouse  in  mind,  and 
must  use  a  graphics  pad,  joystick, 
game  paddles,  or  keyboard  as  a 
substitute. 

Other  16-bit  strengths  can  be 
emulated  by  8-bit  machines,  but 
only  at  the  cost  of  considerable  ex- 
tra programming.  Cut  and  paste  op- 
erations, for  instance,  are  very 
common  in  drawing  programs.  On 
a  Macintosh,  ST,  or  Amiga,  the  pro- 
grammer can  simply  call  native  sys- 
tem routines  to  read  the  drawing 
tool's  location  and  movement, 
draw  an  expanding  box  around  the 
captured  portion  of  the  screen, 
store  that  image  elsewhere  in  mem- 
ory, and  paste  it  back  onto  the 
screen  at  a  later  time.  On  any  8-bit 
computer,  these  operations  must  be 
programmed  from  scratch,  which 
increases  the  size  of  the  program 
and  may  also  lead  to  slower 
execution. 

The  computer's  memory  ca- 
pacity is  another  important  factor. 
Half-megabyte  and  megabyte  (one 
million  byte)  memories  are  com- 


mon among  16-bit  machines,  while 
8-bit  machines  usually  have  forty  to 
fifty  thousand  bytes  of  free  RAM. 
Increased  memory  also  makes 
programs  less  disk-dependent  and 
simplifies  many  programming 
problems.  Consider  an  undo  option, 
for  instance.  The  easiest  way  to  let 
the  user  undo  the  most  recent  oper- 
ation is  to  store  a  complete  copy  of 
the  screen  between  every  drawing 
event.  When  you  choose  to  undo 
something,  the  program  simply 
copies  the  saved  screen  image  back 
into  the  work  area.  With  a  half- 
million  or  a  mittion  bytes  of  memo- 
ry, a  16-bit  program  shouldn't  have 
much  difficulty  finding  room  for  a 
spare  screen  image.  In  an  8-bit  en- 
vironment, where  the  program  it- 
self might  consume  half  of 
available  RAM,  that  simple  solu- 
tion may  not  be  available,  leading 
the  programmer  to  invent  a  more 
circuitous  solution  or  omit  the  op- 
tion altogether. 

The  Heart  Of  The  Matter 

Perhaps  the  most  important  graph- 
ics device  of  all,  however,  is  the 
microprocessor  itself.  The  great 
processing  speed  of  the  68000  chip 
(65816  on  the  Apple  IlGS)  now 
opens  up  entirely  new  categories  of 
programs. 

Consider,  for  example,  CAD 
(Computer-Aided  Design)  soft- 
ware. Many  of  the  operations  in  a 
CAD  program,  such  as  drawing  a 
complex,  three-dimensional  projec- 
tion or  repeatedly  scaling  a  two- 
dimensional  image,  require  an 
enormous  number  of  calculations. 
It's  possible,  of  course,  for  an  eight- 
bit  computer  to  perform  those  cal- 
culations, but  it  lacks  the  nimiber- 
crunching  horsepower  to  do  the  job 


VISIT  EXOTIC  LANDS 
WIN  OVERTHE  NAIIVE! 


There  is  a  place, 
probably  a  long,  long 
way  from  where 
you're  sitting  right 
now,  where  grown 
men  actually  wear 
dresses  and  throw 
telephone  poles 
in  the  air  as  a  sign 
of  athletic  prowess. 

It  is  true. 

There  is  another 
rather  bizarre  land 
where  grown  men 
actually  throw  them- 
selves in  the  air  as 
a  sign  of  athletic  prowess. 

Right  off  the  edge  of  a  cliff. 

We're  talking,  of  course, 
about  Scotland's  famous 
Caber  Toss  and  the  death- 
defying  divers  of  Acapulco. 

Two  of  the  events  you'll  find 
in  World  Games™  the  newest 
sequel  in  our  bestselling 
"Games"  series. 

Here's  your  chance  to  dash 
around  the  globe  as  a  big-time 
international  athlete  compet- 
ing in  8  extraordinary  sports. 

Go  stomach  to  stomach 
with  a  400  pound  sumo.  Jump 
barrels  in 
Germany 


iiiia 

Anyone  who  can  Ihrowa  tele- 
phone pok  long  dislance  is 
entilled  to  ivear  a  dross. 


You  haven '!  lived  until yvu've 
taken  a  logout  for  a  spin. 


Try  Canada's 
ridiculously  difficult 
log  roll.  Or  ski  the 
brutal,  wintry  slopes 
of  France. 

Then  it's  back  to 
the  good  old  US  of 
A  to  ride  a  bucking 
bull.  And  off  again  to 
bully  Moscow  with 
some  heavy-duty 
weight  lifting. 

If  you  manage 
to  upset  enough 
countries, 
your  name 

will  be  permanently 

inscribed  in  the 

World  Hall  of  Fame. 
This  then,  is 

a  challenge 

of  global 

proportions. 

One  lo  eight  players. 
Amiga.  Apple  11  & 
compatibles,  A  tari  ST. 

C64/128.  IBM& 
compatibles. 


The 
question  is, 
are  you  ready 
to  go  the 
dis- 
tance? 
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Helpful,  Thorough, 

Books  from  COMPUTE! 


COMPUTE!  s 


COMPUTEf's 


FIRST!    30UK 
BOOK ; 


MAPPING 

THE 

COMMODORE 


128 


j^^- 


COMPUTE!  Books  provides  you  with  the  most  up-to-date,  easy-to-use  pro- 
grams and  tutorials  for  your  personal  computer.  Each  copy  is  loaded  with 

helpful  programming  hints,  tutorials,  home  finance  and  educational 
applications,  games,  and  much  more.  Here's  just  a  sample  of  the  many 

outstanding  titles  from  COMPUTE! 


COMPUTE  I 's  First  Book  of  the  Commodore  128 

Edited 
$14.95 

ISBN  0-87455O59-9  21 7  pages 

Games,  programs,  and  tutorials  (or  ttie  Commodore  1 28  in 
1 28  mode  that  show  you  everyttiing  from  tiow  to  create 
windows,  to  programming  sound  and  making  disks  auto- 
load. You'll  even  find  a  mop  of  all  ttie  important  memofy 
locations. 

COMPUTE!  s  Second  Book  of  IBM 

Edited 

314.95 

ISBN  0-87455-046-7  296  pages 

For  ttie  IBM  PC,  PCjr,  and  PC  XT,  here's  an  impressive 
collection  of  gomes,  applications,  and  utilities  from  COM- 
PUTE/ and  COMPUTEI's  PC  &  PCjr  magazines. 

Mapplrig  the  Commodore  128 

Ottis  R.  Cowper 
$19.95 

ISBN  0-87455-060-2  704  poges 

This  clearly  written,  comprehensive  memory  map  and  pro- 
grammer's guide,  wrrtten  by  the  technical  editor  of  COM- 
PUTEI  Publications,  provides  a  detailed  explanation  of  the 
inner  workings  of  the  Commodore  128  computer.  Topics  in- 
clude memory  management,  BASIC  7.0,  I/O  chip  register, 
the  operating  system,  system  RAM,  and  much  more.  This  is 
an  important  reference  for  both  BASIC  and  machine  lan- 
guage progrommers. 


COMPUTE! 's  Third  Book  of  Appie 

Edited 

Si  4.95 

ISBN  0-87455-063-7  340  pages 

Practical  applications,  entertaining  gomes,  understandable 

tutorials,  and  easy-to-use  utilities  help  you  get  the  most  out 

of  your  Apple  II,  IH-,  lie,  or  lie.  All  the  programs  have  been 

thoroughly  tested  and  are  ready  to  type  in, 

COMPUTEI's  First  Book  of  1h©  Atari  ST 

Edited 
$16.95 

ISBN  CV87455-02O^  340  pages 

A  collection  of  ready-to-tyfie-in-ond-use  applications, 
games,  and  utilrties.  Graphics  creators  like  "Doodler," 
games  like  "Switchbox"  and  "Reversi,"  and  educational 
programs  like  "Hickory  Dickory  Dock"  turn  your  Atari  ST  into 
everything  from  a  business  graphics  machine  to  a  powerful 
teaching  tool.  Tutorials  show  how  to  add  power  to  ST 
BASIC  and  how  to  add  excitement  to  your  own  creorfions 
Vklth  sound  effects  and  graphics. 

The  Turtx)  Pascal  Handbook 

Ed  Faulk 

$14.95 

ISBN  0-87455^37-8  272  pages 

This  book  shows  you  how  to  use  Turbo  Tutor.  Turbo  Toolbox. 

and  Turbo  Graphix  Pascal  from  Bortand,  as  well  as  how  to 

create  your  own  applicatkxis  using  this  computer  longuage. 


You'll  find  these  great  books  at  any  of  the  stores  listed  on  these  pages. 
Just  look  for  the  COMPUTE!  Books  display. 


and  Entertaining 

Shop  these  COMPUTE!  Books  dealers 
for  the  latest  COMPUTE!  publications. 


ALABAMA 


Electronics  Boutique 
[Riverside  Galleiia 
Hoover,  AL 


ARIZONA 


Gemini  Computer  #8 
1512  Bell  Rood 
Phioenix,  AZ  65023 


CALIFORNIA 


Computer  Literacy  Bookshop 
520  Lawrence  Expressway, 
Ste.  310 
Sunnyvale,  CA  94086 

Electronics  Boutique 
West  Side  Pavilion 
Los  Angeles,  CA 

Tower  Books  #26 
630  San  Antonio 
tvlountain  View.  CA  PdO'iO 


CONNECTICUT 


Electronics  Boutique 
Donbury  Fair 
Danbury.  CT 


FLORIDA 


Electronics  Boutique 
Boynton  Beach  Mall 
Boynton  Beacfi.  FL 

Electronics  Boutique 
The  Falls  Fashion  Center 
N^laml,  FL 

Electronics  Boutique 
The  Florida  Moll 
Orlando,  FL 

Games  'n'  Gadgets 
Countryside  Mall 
Clearwater,  FL 

Games  'n'  Gadgets 
Governor's  Square  Mall 
Tallahassee,  FL 

Games  'n'  Gadgets 
Orange  Park  Mall 
Orange  Park,  FL 

Gomes  'n'  Gadgets 
Regency  Square  Mall 
Jacksonville,  FL 


GEORGIA 

Electronics  Boutique 
Cumberland  Mall 
Atlanta,  GA 

Electronics  Boutique 
Lenox  Square  Moll 
Atlanta,  GA 


Electronics  Boutique 
Town  Center  @  Cobb 
Atlanta,  GA 

Games  'n'  Gadgets 
North  Lake  Moll 
Atlanta,  GA 

Games  'n'  Gadgets 
Perimeter  Moll 
Atlanta,  GA 

LOUISIANA 

Electronics  Boutique 
The  Esplanade 
Kenner,  LA 

Electronics  Boutique 
Peconland  Moll 
Monroe,  LA 

MARYLAND  ~ 

Electronics  Boutique 
Golden  Ring  Mall 
Baltimore,  MD 

Electronics  Boutique 
Owings  Mills  Tqwn  Center 
Owings  Mills,  MD 

Electronics  Boutique 
Security  Square  Mall 
Baltimore,  MD 

Gomes  'n'  Gadgets 
Columbia  Moll 
Columbia,  MD 

Games  'n'  Gadgets 
Eastpoint  Moll 
Baltimore,  MD 

Gomes  'n'  Gadgets 
White  Morsh  Mall 
Baltimore.  MD 


MASSACHUSETTS 

Electronics  Boutique 
Holyoke  Mall  at  Ingfeside 
Holyoke,  MA 


MISSISSIPPI 

Electronics  Boutique 
North  Pork  Moll 
Ridgelond,  MS 


NEW  HAMPSHIRE 


Electronics  Boutique 
Pheosant  Lone  Mall 
Nashua.  NH 


NEW  JERSEY 


Electronics  Boutique 
Cherry  Hill  Mall 
Cherry  Hill,  NJ 


Electronics  Boutique 
Woodbridge  Mall 
Wbodbridge,  NJ 

Electronics  Boutique 
Echelon  Mall 
Voortiees,  NJ 

Electronics  Boutique 
Rockaway  Town  Center 
Rockowoy.  NJ 

Games  'n'  Gadgets 
Burlington  Center 
Burlington,  NJ 

Gomes  'n'  Godgets 
Livingston  Mall 
Livingston,  NJ 

Games  'n'  Gadgets 
Willowbrook  Moll 
Wayne.  NJ 

NEW  YORK 

Electronics  Boutique 
Crossgotes  Moll 
Albany,  NY 

Electronics  Boutique 
Green  Acres  Mall 
Valley  Stream.  NV 

Electronics  Boutique 
Roosevelt  Field  Mall 
Garden  City,  NY 

Electronics  Boutique 
Smith  Haven  Moll 
Lake  Grove,  NV 

Electronics  Boutique 
Walt  Whitman  Moll 
Huntington  Station,  NY 

Electronics  Boutique 
Nonuet  Moll 
Nanuet,  NY 


NORTH  CAROLINA 

Games  'n'  Gadgets 
Crabtree  Valley  Mall 
Raleigh,  NC 


OHIO 


Electronics  Boutique 
Eosttand  Mall 
Columbus.  OH 

Gomes  'n'  Gadgets 
Randall  Park  Moll 
North  Randall,  OH 


PENNSYLVANIA 


Electronics  Boutique 
Exton  Square  Moll 
Exton,  PA 


Electronics  Boutique 
King  of  Prussia  Plaza 
King  of  Prussia.  PA 

Electronics  Boutique 
Lehigh  Valley  Mall 
Whitehall.  PA 

Electronics  Boutique 
Montgomery  Mall 
North  Wales,  PA 

Electronics  Soutlque 
Oxford  Valley  Mall 

Longhome,  PA 

Electronics  Boutique 
Ross  Pari?  Moll 
Pittsburgh,  PA 

Games  'n'  Gadgets 
Century  111 
West  Mifflin,  PA 

Games  'n'  Gadgets 
Court  at  King  of  Prussia 
King  of  Prussia,  PA 

Games  'n'  Gadgets 
Granite  Run  Mall 
Media,  PA 

Games  'n'  Gadgets 
Park  City  Center 
Lancaster,  PA 


SOUTH  CAROLINA 

Electronics  Boutique 
Haywood  Mall 
Greenville,  SC 


TENNESSEE 

Games  'n'  Gadgets 
Moll  of  Memphis 
Memphis,  TN 


VIRGINIA 

Games  'n'  Gadgets 
Coliseum  Mall 
Hampton,  VA 

Games  'ri'  Gadgets 
Lynnhover^  Mall 
Virginia  Beach,  VA 

Games  'n'  Gadgets 
Pembroke  Moll 
Virginia  Beach,  VA 


WASHINGTON 


John  Kisselburgh 

1 7370  Southcenter  Part<way 

Seattle,  WA  981 88 


COMPUTEl  books  ore  available  in  Canada  from  McGraw-Hill,  Ryerson 
Ltd.,  330  Progress  Ave.,  Scarborough,  Ontario,  Canada  MIP  2Z5. 


A  spacecraft  leaves  Earth  in  this  frame 
from  a  Deluxe  Video  animation. 


A  computer-generated  speech  balloon  is 
overlaid  on  a  digitized  video  image  in 
this  CTeluxe  Video  sequence. 


Deluxe  Video  includes  preprogrammed 
scetie-generator  routines  for  commonly 
used  features  such  as  titles,  credits,  and 
charts.  This  animated  bear  emits  a  digi- 
tized growl  as  he  moves  his  head  from 
side  to  side. 


Scene  from  Defender  of  the  Crown,  an 
interactive  movie  in  the  Cinemaware 
series  from  Mindscape. 
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at  acceptable  speeds.  For  this  rea- 
son, professional-quality  CAD  soft- 
ware has  historically  been  available 
only  to  mainfran^e  and  minicom- 
puter users. 

The  Macintosh,  Amiga,  ST, 
and  Apple  IlGS  have  enough  pro- 
cessing power  to  perform  calcula- 
tion-intensive graphics  activities  at 
acceptable  speeds.  A  number  of 
professional  design  systems  are  al- 
ready available  for  these  machines, 
and  that  number  is  likely  to  in- 
crease as  the  16-bit  programming 
community  gains  maturity  and  the 
professional  graphics  market 
proves  its  viability. 

Two  examples.  Easy  Draw  for 
the  ST  and  Aegis  Draw  for  the 
Amiga,  are  programs  of  a  type  that 
virtually  didn't  exist  in  the  home 
computer  market  as  recently  as  two 
years  ago.  As  the  photos  illustrate, 
these  programs  are  primarily  in- 
tended for  making  structured  draw- 
ings for  architecture,  engineering, 
business  charts,  and  similar 
pursuits. 

Business  graphics  are  another 
newly  emerging  category.  As  you 
might  expect,  business-specific  pro- 
grams such  as  Impact!,  another  Ae- 
gis package  for  the  Amiga,  place 
heavy  emphasis  on  charts,  graphs, 
and  text. 

Home  Movies 

Among  the  showiest  new  16-bit 
graphics  programs  are  those  which 
simulate  television  or  films.  These 
programs  are  also  good  examples  of 
software  that's  simply  too  big  and 
complicated  to  run  successfully  in 
an  8-bit  environment. 

Deluxe  Video,  a  current  Amiga 
offering  from  Electronic  Arts,  lets 
you  create  your  own  "videos"  com- 
plete with  detailed  moving  graphics 
and  musical  accompaniment  or 
sound  effects  in  the  background. 
This  highly  sophisticated  package 
(it  occupies  three  Amiga  disks)  pro- 
vides everything  you  need  to  create 
quite  elaborate  animated  se- 
quences. You  may  import  IFF-for- 
mat  image  files  from  Deluxe  Paint 
and  sound  effects  or  music  files 
from  Deluxe  Music  and  compatible 
programs.  The  program  is  also 
compatible  with  the  Amiga  frame 
grabber,  a  utility  that  captures  digi- 
tized video  images  in  IFF-format 
files,  and  the  genlock  peripheral, 
which  lets  you  overlay  Amiga-gen- 


erated graphics  onto  other  video 
footage. 

In  the  pure-entertainment  cat- 
egory, the  yet-to-be  released  Cin- 
emaware series  from  Mindscape 
offers  interactive  movies:  highly  re- 
alistic, role-playing  adventures 
with  detailed  graphics  and  cinemat- 
ic viewing  options  such  as  zooms, 
cuts,  pans,  and  shifts  of  perspective. 
The  plot  is  nonlinear,  like  an  inter- 
active text  adventure.  Instead  of 
passively  watching  events  unfold, 
as  in  a  motion  picture,  you  act 
through  a  computerized  alter  ego, 
deciding  at  the  moment  where  to  go 
and  what  to  do. 

Not  surprisingly,  Mindscape 
plans  to  release  interactive  movie 
software  solely  for  16-bit  comput- 
ers (the  Mac,  Amiga,  and  ST).  Full 
3-D  animation  requires  huge 
amounts  of  information:  One  of  the 
Cinemaware  adventures  reportedly 
includes  a  full  megabyte  of  graphics 
data  alone. 

What  does  the  future  hold?  If 
present  trends  continue,  we'll  see 
more  sophisticated  drawing  pro- 
grams with  an  increasing  emphasis 
on  animation  and  easy  integration 
with  other  media  such  as  film  and 
video.  In  the  entertainment  arena, 
programs  will  rely  more  on  three- 
dimensional  animation  and  provide 
highly  detailed  simulations  of  real- 
life  events.  When  software  reaches 
this  level  of  sophistication,  the  per- 
sonal computer  will  likely  be  found 
in  nearly  every  home. 


Aegis  Draw 
Impact! 

Aegis  Development 
2210  Wilshire  #227 
Santa  Monica,  CA  90403 

Cinemaware  series 
Defender  of  the  Crown 
Mindscape 
3444  Dundee  Rd. 
Northbrook,  IL  60062 

Deluxe  Paint 
Deluxe  Video 
Electronic  Arts 
1820  Gateioay  Dr. 
San  Mateo,  CA  94404 

Easy  Draw 

Migraph 

720  S.  33,  Suite  201 

Federal  Way.  WA  98003 

Graphicraft 

Commodore  Business  Machines 

1200  Wilson  Dr. 

West  Chester,  PA  19380 


A  Buyer's  Guide  To 
Computer  Point  Progroms 


No  matter  what  kind  of  computer  you  own,  there  are  software 
programs  that  can  introduce  you  to  the  fun  and  creativity  of  computer 
graphics.  Atnong  the  most  popular  and  versatile  graphics  packages  are 
the  paint  programs  that  present  even  the  nonartist  with  the  electronic 
tools  to  draw  in  ways  that  simply  aren't  possible  with  more  traditional 
media. 

The  paint  programs  listed  below  are  all  available  for  under  $100, 
are  easy  to  use,  and  show  off  the  graphics  potential  of  your  computer. 


Analytic  Art 

Crystal  Rose  Software,   109  S.   Los 

Robles,  Pasadena,  CA  91101 

$59.95 

A  color  paint-and-design  program 

for  the  Amiga. 

Animate 

Brederbund  Software,   17  Paul  Dr., 
San  Rafael,  CA  94903-2101 
$69.95 

A  double-high-resolution  graphics 
program  for  the  Apple  lie  and  128K 
Apple  He  that  is  compatible  with 
Br0derbund's  Dazzle  Draw  and  al- 
lows for  easy  animation  of  figures. 

r/ie  Animator 

Michtron,  576  S.  Telegraph,  Pontiac, 

MI  4805S 

$39.95 

An  Atari  ST  program  that  lets  you 

animate  your  color  pictures  created 

with  the  DEGAS  and  NEOchrome 

paint  programs. 

Atari  Artist  (Touch  Tablet) 

Atari,  1196  Borregas  Ave.,  P.O.  Box 

3427,  Sum^yvale.  CA  94088-3427 

$64.95 

A  paint  program,  similar  to  Paint, 

but  included  with  the  Atari  Touch 

Tablet  package  for  Atari  eight-bit 

computers. 


Bitmap  Coloring  Book 

Bitmap,  P.O.  Box  237,  Westwego,  LA 
70094 
$18.95 

An  Atari  ST  coloring  book  and  im- 
age resource  that  uses  drawings 
from  early  twentieth-century  de- 
sign books,  for  systems  with  color 
monitors. 

Blazing  Paddles 

Baudville,  1001  Medical  Park  Dr.,  S£, 

Grand  Rapids,  MI  49509 

$34.95 

A  color  drawing  program  for  Atari 

eight-bit,   Commodore   64,  and 

Apple  Il-series  computers  that  also 

contains  a   library  of  predrawn 

shapes. 

Colourspace 

Llamasoft  Softzoare,  49  Mount  Pleas- 
ant, Tadley,  England 
(An  American  distributor  for  this 
program  may  be  announced  by  the 
time  you  read  this.) 
$29.95 

A  colorful  light-show  drawing  pro- 
gram for  the  ST  that  first  appeared 
on  Atari  eight-bit  computers,  for 
color  monitors. 


Dazzle  Draw 

Brederbund  Software,  17  Paul  Dr., 

San  Rafael  CA  94903 

$59.95 

A  color  drawing  program  for  the 

Apple  Ik,  IlGS,  and  He  (with  128K), 

DEGAS 

Batteries  Included,  30  Mural  Street, 

Unit  9,  Richmond  Hill,   Ontario, 

Canada  L4B  1B5 

$39.95 

DEGAS  is  a  full-featured  art-and- 

design  program  for  the  Atari  ST 

with  color  or  monochrome  monitor. 

DEGAS  Elite 

Batteries  Included,  30 Mural  St.,  Unit 
9,  Richmond  Hill,  Ontario,  Canada 
L4B  1B5 
$79.95 

An  advanced  art-and-design  draw- 
ing program  for  the  Atari  ST  with 
color  or  monochrome  monitor. 

Deluxe  Paint 

Electronic  Arts,  1820  Gateway  Dr., 

San  Mateo,  CA  94404 

$99.95 

A  sophisticated  paint  program  for 

the  Commodore  Amiga  and  Apple 

IlGS  computers,  containing  many 

advanced  graphics  features. 

Doodle 

Crystal  Rose  Software,    109  S.  Los 

Robies,  Pasadena,  CA  91101 

$39,95 

A  color  drawing  program  for  the 

Commodore  64  that  works  in  true 

high  resolution. 


January  1987    COMPUTEl     35 


Easy  Draw 

Migraph,    720    S.    333,    Suite    201, 
Federal  Way,  WA  98003 
$99.95 

An  object-oriented  drawing  pro- 
gram for  the  Atari  ST. 

Fantavision 

Brederbund  Software,   17  Paul  Dr., 

San  Rafael,  CA  94903 

$49.95 

A  color  paint  program  for  the  Apple 

Il-series  computers  (with  64K)  that 

combines  drawing  and  animation, 

FullFaint 

Ann  Arbor  Softworks,  308Vi  S.  State 

St.,  Ann  Arbor,  MI  48104 

$99.95 

A    paint    program    for    the    512K 

Macintosh. 

geoPaint 

Berkeley   Softworks,    2150   Shattuck 
Ave.,  Berkeley,  CA  94704 
$59.95  (GEOS) 

A  full-featured  color  graphics 
workshop  for  the  Commodore  64, 
geoPaint  is  a  part  of  GEOS. 

Graphicraft 

Commodore  Business  Machines,  1200 

Wilson  Dr.,  West  Chester,  PA  19380 

$49,95 

An  easy-to-use  color  paint  program 

for  the  Amiga  that  allows  simple 

animation. 

The  Graphics  Magician 

Penguin  Software,  830  Fourth  Ave., 

P.O.  Box  311,  Geneva,  11  60134 

$39.95    (Apple   II   series);   $49.95 

(Macintosh) 

Two  graphics   programs  in   one 

package,  which  let  you  draw  and 

then  animate  your  pictures. 

The  Graphics  Magician  Painter 

Penguin  Software,  830  Fourth  Ave., 
P.O.  Box  311,  Geneva,  IL  60134 
$24.95 

A  paint  program  for  the  Atari  eight- 
bit,  Commodore  64,  and  IBM  PC 
and  compatible  computers,  similar 
to  The  Graphics  Magician,  but  with- 
out the  animation  feature. 

HippoArt 

Hippopotamus  Software,  985  Univer- 
sity Ave.,  Suite  12,  Los  Gatos,  CA 
95030 
$39.95 

This  is  a  series  of  Atari  ST  disks, 
issued  separately,  which  contain 
collections  of  pictures  on  a  variety 
of  subjects  to  be  edited  and  colored. 


Images 

Aegis  Development,    2210   Wiishire 

#227,  Santa  Monica,  CA  90403 

$79.95 

A  painting  program  that  lets  you 

mix  your  own  colors  and  use  up  to 

32  colors  in  one  drawing.  For  the 

Amiga  with  512K. 

Movie  Maker 

Interactive  Picture  Systems.  (Distrib- 
uted by  Electronic  Arts,  1820  Gate- 
luay  Dr.,  San  Mateo,  CA  94404} 
$34.95  (Commodore  64);  $32.95 
(Atari  eight-bit);  $39.95  (Apple  II 
series) 

A  color  animation  program  that  lets 
you  draw  pictures  that  can  then  be 
animated  into  sequences. 

NEOchrome  and  NEOchrome 
Sampler 

Atari,  1196  Borregas  Ave.,  P.O.  Box 
3427,  Sunnyvale,  CA  94088-3427 
$29.95    (price    tentative    at    press 
time) 

The  NEOchrome  Sampler  was  origi- 
nally included  free  with  each  ST 
system  sold;  now  a  full-featured 
commercial  version  of  NEOchrome 
is  for  sale  from  Atari,  and  free  dis- 
tribution of  the  Sampler  has  been 
discontinued. 

Paint 

Atari,  1196  Borregas  Ave.,  P.O.  Box 

3427,  Sunnyvale,  CA  94088-3427 

$29.95 

An   entry-level   paint   and   design 

program    for    the    eight-bit    Atari 

computers;  works  with  joystick. 

PaintPro 

Abacus    Software,    P.O.    Box    7219, 
Dept.  $9,  Grand  Rapids,  MI  49510 
$49.95 

A  multifeatured  drawing  program 
for  the  Atari  ST  that  allows  multiple 
windows,  works  with  color  or 
monochrome  monitors,  and  lets 
you  create  lines,  circles,  ellipses, 
boxes,  fills,  and  other  images. 

PaintWorks 

Activision,  2350  Bayshore  Frontage 
Rd.,  Mountain  View,  CA  94043 
$69.95 

A  full-featured  Atari  ST  painting 
program  that  works  in  all  three 
screen  resolutions  and  allows  color 
cycling.  Originally  released  by 
Audio  Light  as  N-Vision. 


PC  Palette 

IBM  Personally  Developed  Software, 
P.O.   Box  3280,   Wallingford,    CT 
06494-3280 
$39.95 

A  color  painting  program  for  the 
IBM  PC-series  computers  and  com- 
patibles with  a  minimum  of  128K  of 
memory. 

Personal  Computer  Picture 
Graphics 

IBM  Personally  Developed  Software, 
P.O.   Box  3280,   Wallingford,   CT 
06494-3280 
$29.95 

For  the  IBM  PC  series,  or  compati- 
bles, this  is  a  color  drawing  and 
illustration  program.  Requires 
256K. 

Picture  Draw 

IBM  Personally  Developed  Software, 
P.O.   Box   3280,   Wallingford,    CT 
06494-3280 
$24.95 

A  color  drawing  program  for  free- 
hand artwork,  pictures,  and  dia- 
grams for  the  IBM  PC-series 
computers,  or  compatibles,  with  at 
least  256K. 

ProDraw 

I/O  Design,  P.O.  Box  156,  Rumson, 
N]  07760 
$74.95 

A  color  drawing-and-drafting  pro- 
gram for  the  Macintosh  that  has  the 
capabilites  to  generate  camera- 
ready  separations  for  four-color 
printing  on  an  ImageWriter  II  or 
LaserWriter. 

ST  Coloring  Book 

The  Dragon  Group,  148  Poca  Fork 
Rd.,  Elkview,  WV  25071 
$34.95 

A  coloring  book  and  image  re- 
source package  that  includes 
NEOchrome-compatib\e  pictures  on 
a  variety  of  different  topics.  Edit 
and  color  them  to  suit  your  own 
use. 

SuperPaint 

Silicon    Beach    Software,    P.O.    Box 
261430,  9580  Mountina  Rd.,  Suite  E, 
San  Diego,  CA  92126 
$99 

Bitmapped  and  object-oriented 
drawing  are  combined  in  this  pack- 
age for  the  Macintosh  with  512K. 
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With  the  introduction  of  the 
ST  computers  comes  a  new 
kind  of  computer  language: 


ill 


"The  most  advanced,  most 
powerful  microcomputer 
your  money  can  buy." 

— Creative  Computing 


RAISE. 


"The  best  hardware  value  of  the  year." 

— Infoworld 

■'We  have  spent  the  last  three  months 
evaluating  the  Atari  and  have  come  to  the 
conclusion  that  it  can't  be  beat  as  a 
low-cost  telecommunications  termmal. 
drafting  workstation,  or  for  quick  graphics 
visualization."  — Microtimes 

"We  are  most  impressed  with  the  clarity 
of  the  graphics,  with  the  speed  of  the  disk 
I/O  (input/output),  and  with  theST's 
value."  — Byte  Magazine 

"With  the  impressive  ST,  Atari  has 
delivered  on  its  promise  ol'  power  without 
the  price."  — Family  Computing 

"Faster  and  with  better  graphics  capabili- 
ties than  an  IBM  /AT  ^  it  could  be  a  great 
vehicle  for  low-cost  networks,  desktop 
publishing  and  visual  database  manage- 
ment software."       — Microtimes 


"Al!  of  the  displays  are  clear,  sharp, 
readable,  and  flicker  free.  We 
were  particularly  impressed  by 
the  clarity  of  the  high-resolution 
monochrome," 

— Byte  Magazine 


"The  ST's  readily  apparent 
strong  point  is  speed.  Com- 
pared to  the  Macintosh™, 
working  with  the  ST  is  extraordinary." 
— John  Dvorak,  San  Francisco  Examiner 


"Since  the  pinouts  are  standard,  it  is  also 
possible  for  various  software  packages 
to  support  an  even  wider  range  of  output 
devices — even  faster  printers  and  high- 
end  pi  otte  rs ."  — Microtimes 

"The  ST  is  noticeably  faster  than  the 
Macintosh,  not  only  because  of  the  faster 
clock  rate  but  because  it  has  a  faster 
d  i  sk  drive ."  — Personal  Computing 

"The  ST  is  an  amazing  bargain,  much 
more  of  a  computer  'for  the  rest  of  us' 
than  Mac  ever  was."     — Byte  Magazine 

"From  here  on  you  had  better  think  of  Atari 
as  a  major  player  in  the  computer  game." 

— Jerry  PourneUe,  Infoworld 


The  520ST"  with  512K  ofnwniorv  is 
under  $800.  The  HHOSV  with  a  full  mega- 
hyie  is  under  $l,0(X).  No  wonder  the  experts 
are  impressed. 

'To  experience  the  ST  excitement 
[or  yourself,  .we  your  Atari  dealer. 
For  the  one  nearest  you. 
call  1800  443  8020. 
9:00  AM-5 :00  PM 
Mondax-Fridax    a^a  rMG 

ATARI 


Man  aeaiei. 


Pacific  Time. 


~rf  if  ^  i^,(^^. 


Technology  So  Advanced,  It's  Affordable. 


Alan.  ST  52DST  and  1040ST  are  tfaoema'ks  or  regislered  trademar};s  of  Atari  Corporalion 
IBM  and  AT  are  trademarks  of  registered  trademarks  o(  Intematioral  Busnesa  Machines  Ccrporalion  Macmlosh  is  a  trademaj'k  licensed  lo  Apple  Compuler  Inc 

-  I98n  Atari  Corporaipon 


Reviews 


World  Tour  Golf  For  The  IBM  PC 


Chris  Many 

Requirements:  IBM  PC  and  compatible 
computers. 

Despite  the  recent  onslaught  of  golf 
simulations  to  hit  the  home  computer 
market,  I  had  never  actually  played  one 
until  I  tried  World  Tour  GolfCWTG)  from 
Electronic  Arts.  Not  being  a  golfer,  I 
wondered  what  was  so  exciting  about  a 
sport  that  prompted  Sir  Winston  Chur- 
chill to  describe  golf  as  "a  game  whose 
aim  is  to  hit  a  very  small  ball  into  an 
even  smaller  hole,  with  weapons  singu- 
larly ill  designed  for  the  purpose."  After 
playing  WTG,  1  am  beginning  to  under- 
stand the  golfer's  passion  for  the  game. 

WTG  is  one  of  those  addicting 
games  you  want  to  keep  coming  back  to 
for  just  one  more  round.  You  can  play  a 
fast  18  holes  in  less  than  an  hour,  and 
this  is  an  easy  game  to  learn — at  least, 
on  a  computer.  You  can  play  a  round  by 
yourself,  against  a  computer  opponent, 
or  get  together  a  few  friends  and  make 
it  a  foursome. 

As  you  boot  up  the  program,  you 
select  from  a  number  of  options  that 
configure  the  game  to  your  liking.  You 
can  choose  to  play  or  practice  your 
game,  either  on  the  driving  range  or  the 
putting  green.  If  there  is  a  particular 
hole  you'd  like  to  practice,  you  have 
that  option  as  well.  You  can  also  alter 
the  attributes  of  your  player  to  balance 
players  of  different  abilities.  Drive  dis- 
tance, accuracy,  tendency  to  hook  or 
slice  the  ball,  and  recovery  skill  are  all 
under  your  control.  You  can  set  up  your 
player  to  play  as  you  do  on  the  real 
links,  or  give  yourself  the  edge  you 
always  wanted. 

Many  Courses 

After  your  player  is  accepted,  you  then 
choose  which  world-famous  course  you 
want  to  play.  There  are  22  courses  in- 
cluded with  the  program,  including 
Pebble  Beach,  Augusta,  Oakmont,  and 
St.  Andrews.  Several  of  the  courses  are 
fictional,  and  one  includes  some  of  golf- 
ing's  greatest  holes.  None  of  the 
courses  1  played  were  very  easy,  but 


they  appear  to  be  pretty  accurate  repre- 
sentations of  the  real  thing. 

Having  chosen  your  course,  you 
are  first  presented  with  the  scorecard 
screen.  This  lists  the  par  (target  score), 
yardage,  and  handicap  (relative  difficul- 
ty) of  each  hole  on  the  course.  You  can 
also  handicap  your  players  {handicap  is 
a  term  also  used  to  denote  the  number 
of  strokes  allotted  to  equalize  scores). 
You  return  to  this  screen  after  each 
hole,  and  it  can  be  printed  out  at  any 
time. 

The  weather  and  speed  of  the 
greens  are  different  each  time  you  play. 
Sometimes  the  wind  is  particularly 
strong,  so  you'll  have  to  compensate  for 
it  in  your  swing.  Sometimes  the  greens 
are  fast,  and  your  putts  will  go  30  per- 
cent farther  than  normal.  In  any  case, 
it's  this  extra  touch  that  will  make  play- 
ing your  favorite  course  different  no 
matter  how  many  times  you  play  it. 

Teeing  Up 

It's  time  to  tee  up.  The  screen  is  divided 
into  two  sections;  an  overhead  view  of 
the  hole  and  a  golfer's-eye  view,  which 
also  includes  other  important  infor- 
mation such  as  wind  strength  and  di- 
rection, par  for  the  hole,  number  of 
strokes  taken,  and  the  type  of  club  you 
are  using.  You  have  14  clubs  at  your 
disposal:  three  woods,  ten  irons,  and 
one  putter.  At  tee-off,  your  caddy  auto- 
matically hands  you  your  driver,  just  as 
he  gives  you  the  putter  when  you're  on 
the  green.  There  are  two  ways  to  hit  the 
ball.  The  easier  of  the  two,  if  you're  not 
in  the  mood  for  dexterity  games,  is  to 
select  a  number  in  the  range  1-5,  each 
number  corresponding  to  a  percentage 
of  the  strength  with  which  you  hit  the 
ball.  You'll  then  hit  the  ball  perfectly 
straight,  and  you  don't  have  to  worry 
much  about  hooking  (making  the  ball 
curve  to  the  left)  or  slicing  (making  it 
curve  to  the  right).  However,  a  wonder- 
fully easy  simulation  of  hitting  the  ball 
is  available  with  the  swing  meter. 

The  swing  meter  duplicates  three 
specific  movements  of  the  golf  club.  By 
pressing  a  key,  you  begin  to  swing  the 


A  split  screen  with  two  perspectives  is 
one  of  many  outstanding  features  in 
Worid  Tour  Golf. 

club  (backswing).  A  second  press  be- 
gins the  downswing  and  sets  the 
strength  of  your  swing.  A  third  press 
determines  the  accuracy  of  your  shot. 
This  is  all  represented  on  a  circle  with  a 
clock  hand  measuring  the  points  when 
you  press  the  key.  If  you  want  to  hit  the 
ball  full  strength,  press  the  key  when 
the  swing  meter  reaches  the  100-percent 
position.  When  putting,  for  example, 
press  the  key  at  the  10-  or  20-percent- 
strength  positions;  otherwise  you'll 
find  yourself  overshooting  the  hole.  If 
you  press  the  key  too  late  when  setting 
your  accuracy,  your  shot  will  slice.  Hit 
it  too  early  and  it  will  hook.  It  takes 
some  practice  to  get  your  swing  just 
right,  but  that's  what  the  driving  range 
is  for. 

There  are  a  number  of  hazards  on 
the  courses,  just  as  on  real  courses. 
Trees,  hills,  and  water  are  the  main 
barriers,  but  you  also  must  deal  with 
the  "lie"  of  the  ball.  (The  lie  is  the 
environment  in  which  your  ball  rolls  to 
a  halt.)  The  ball  can  be  sitting  in  sand  or 
weeds,  stuck  in  the  mud,  or  totally  un- 
obscured.  Different  clubs  are  better  for 
different  lies,  so  choose  your  club  care- 
fully. If  you  don't,  you  run  the  risk  of 
flubbing  your  shot  and  your  ball  will 
just  dribble  a  few  feet. 

As  I  played  hole  after  hole,  I  found 
myself  cursing  when  I  hit  the  ball  in 
water  or  got  stuck  behind  a  tree.  I 
cheered  out  loud  when  I  chipped  in  a 
shot  from  25  yards  out  and  got  an  eagle 
on  the  seventeenth  hole,  World  Tour 
Golf  is  an  involving  simulation,  some- 
thing many  games  promise  but  fail  to 
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deliver.  The  graphics  are  great  (despite 
the  purple  trees  and  blue  putting  greens 
we're  forced  to  endure  on  an  IBM)  and 
convey  a  real  feel  for  the  course  you're 
playing.  The  fact  is,  I  keep  on  coming 
back  to  WTG  day  after  day,  hoping  to 
beat  my  best  score  at  Pebble  Beach. 

A  Golf  Course 
Construction  Set 

There  is  one  more  feature  included  that 
makes  WTG  one  of  the  best  golf  pro- 
grams available  and  a  great  value  for 
the  money:  You  can  create  your  own 
course  or  quickly  modify  existing 
courses.  The  construction  of  your  own 
personalized  course  is  actually  pretty 
simple,  considering  the  number  of  pa- 
rameters you  can  affect.  Drawing  ter- 
rain, placing  hazards,  setting  yardage. 


and  creating  dog-leg  holes,  par  mark- 
ers, green  slopes,  and  so  on,  are  all 
easily  accessed  and  implemented.  You 
can  test  out  the  hole  and  edit  it  to  meet 
your  specifications  or  remove  a  particu- 
larly pesky  sand  trap  on  the  eleventh 
hole  of  Cypress  Point.  The  course-edit- 
ing routine  is  simply  great.  Electronic 
Arts  pioneered  the  construction-set 
genre  of  programs,  so  you  know  this  is 
a  strong  feature  in  WTG. 

This  is  a  great  game  for  the  novice 
and  the  expert — and  one  for  which  you 
won't  have  to  invest  in  years  of  golf 
lessons  to  learn  how  to  play,  either. 

World  Tour  Golf 
Electronic  Arts 
1820  Gateway  Dr. 
San  Mateo,  CA  94404 
$49.95 


Rogue:  A  Dungeon  Adventure 


Robert  J,  Stumpf 

Requirements:  Amiga,  Atari  ST,  IBM  PC 
and  compatibles,  andMacintosh  computers. 

When  I  first  got  my  Rogue  disk  for  the 
Amiga,  I  was  expecting  to  find  some- 
thing similar  to  the  public  domain  ver- 
sion of  the  game,  but  with  graphics 
added.  After  playing  it  for  only  a  short 


while,  though,  I  realized  that  this  new 
Rogue  has  a  significantly  different  char- 
acter. Many  of  its  features  are  extremely 
appealing. 

The  variety  of  monsters  encoun- 
tered keeps  you  constantly  on  your 
toes,  and  you  must  learn  how  to  handle 
each  one.  There  are  tactics  which  will 
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Rogue  is  un  intriguing  D  &  D  game 
with  excellent  graphics.  (This  screen  is 
from  the  Atari  ST  version.) 


defeat  any  monster  in  the  game,  but 
you  must  discover  the  appropriate 
means  of  killing  or  avoiding  each  of 
them.  Some  monsters,  in  fact,  are  better 
off  left  alone  (beware  the  Jabberwock). 
The  graphics  are  very  well  done, 
and  extremely  fast.  The  screen  update 
for  this  Rogue  seems  no  slower  than  the 
screen  update  for  the  public  domain 
version,  which  uses  text  characters  to 
represent  objects.  The  one  disappoint- 
ment in  the  graphics  is  the  scale.  In 
order  to  present  a  dungeon  level  of 
reasonable  size,  some  of  the  images  are 
just  small  enough  that  the  tiny  visual 
details  are  lost  to  all  but  the  most  care- 
ful scrutiny.   The  various  armor  and 


THE  AMAZING 

VOICE  MASTER. 


JHE  FINAL 

FRONIIER 

OF 

MAN-TO-MACHINE 

COMMUNiCAJIONS 

There  is  nothing  eise  iil<e 
it.  Voice  Master  gives 
both  speech  output 
ond  voice  recognition  with  this  single  hordwore  ptoducll  Your  voice 
controls  programs,  or  home  appliances,  robots,  and  more  with  spoken 
commands.  Vettal  response  bock  gives  stotus,  verifies,  or  requests  your 
reply!  Speech  output  ond  recognition  patterns  ore  recofded  in  with  your 
voice.  Or  use  the  voice  of  vour  friend,  boss,  teacher,  mother,  even  the 
fami  ly  pet!  Programming  is  simple  with  new  commands  added  to  BASIC. 
A  music  bonus  program  lets  you  write  and  compose  musico!  scores 
simply  by  humming  the  tune.  Unlimited  applications  fof  fun,  educotion. 
and  commercial  use  Design  your  own  progroms  tor  profit.  Speech  and 
recognition  quality  unsurpassed  by  even  the  most  sophisticated 
machines.  Only  Covox  providesthis  high-tech  morvel  at  o  price  less  thon 
most  common  peripherols 

The  Covox  Voice  Ktoster  comes  complete  with  all  hordwore  and  software 
for  only  589.95,  (Add  S4  shipping  and  hondling  tor  USA.  S6  Canada,  S10 
overseas. )  Aval  Icbfe  for  Commodore  64/1 28,  Apple  II,  II+.  lie.  lie.  Atari  800. 
800XL  1 30  XE.  Specify  wtien  ordering.  Visa,  fvlasteiCard  phone  orders 
occepted. 

Call  or  write  tor  FREE  Voice  Master  Infopak 
and  special  combination  package  offers. 

COMOX  InCdept.C! 

675-D  Conger  street   •    Eugene,  Oregon  97«)2   •   USA 
Area  Code  (503)  342-1 271  «  Telex  70601 7  (Av  Aloim  UP) 


Learn  and 
Understand' 

Inside  and  Out 


GEOS 


A  book  for  all  GEOS  users,  from  the 

beginner  to  the  programmer. 
Starts  out  with  a  introduction 
to  GEOS  and  its  applications^ 
to  creating  your  own  GEOS 
applications,  GEOS  file 
formats  and  internal 
workings  of  GEOS. 
A  must  for  everyone  that 
wants  to  learn  and  understan 
GEOS  inside  and  out. 


Available 
NOW 


$19.95 


in»!;:ii; 


Abacus  m         Phone  616/241-5510 

P.O.  Box  721 9  Dept.  C1  Grand  Rapids,  Ml  49510 
Telex  709-1 01 'Fax  61 6/241  "5021 

Call  now  for  the  name  of  the  dealer  nearest  you.  Or  order 

directly  using  your  MC,  Visa  or  Amex  card.  Add  $4,00 

per  order  for  shipping.  Foreign  orders  add  $10.00  per 

item.  Call  today  or  write  for  your  free  catalog.  Dealer 

inquires  welcome-over  1500  nationwide. 


that  stand 
on  their  own 


C-128  INTERNALS 
Dfliailed  guidfl  on  the  12S's 
op&rating  system.  Explains 
grnphtq  cnipS||  Mamory 
ManagGmenl  Unit,  input  ^nd 
output,  eo  colymn  graphics 
and  tully-commenled  ROM 
listings,  more.  SOOpp  S19.95 


^S7^  INTERNALS 
Vital  insiders'  guide 
Seqtjential,  reladvs  files,  and 
direct  accoss  commands. 
Descnbes  DOS  routines. 
Discusses  the  various  disk 
lormais.  Fully-commsnied 
ROM  listings.   flSCpp  S19  95 


C-128BAS]C7,0  Internals 
Get  aEl  Ihe  inside  inlornnation 
on  BASIC  7.0.  This 
exhaustive  handboc?k  Is 
comp[9te  with  lully  com- 
mented BASIC  7.0  ROM 
listings,  processor  control, 
programs,  more,  $24  95 


C-t2B  TRICKS  4  TIPS 
Fiited  with  tascinaling  and 
practical  info  on  the  C-\2&. 
Create  mulliplo  screens,  30 
column  hires  graphics,  lea^n 
bank  Switching.  300  pages  o( 
useful  inlormation  lor  9very- 
ona  St9.95 


C-129CR'M  User's  Guide 
Take  a  roveafing  look  irtto 
CP/M  an  your  128.  Essential 
guide  with  a  simple 
gjpianatipn  ot  the  operaling 
syslem.  memory  usage. 
CP/M  utility  programs, 
sijbmiltites.  30Cpp      S19.&5 


c-128  PEEKS  A  POKES 
Presents  dozens  ol  pro- 
gramming quick  h liters  faci- 
nating  and  usolul  tect^niques 
on  the  operaiing  system, 
stacks,  zero  pag:e,  pointers, 
the  BASIC  interpreter,  and 
more.  240pp  Si  6  95 


C-12B  8ASK^  Training  Guld« 
Your  essential  introduction  to  program- 
mifig  in  BASIC  on  your  C-126.  Chapter 
quizes  to  test  your  knawlec^d  on  what 
your  leaming.  Discusses  problem 
analysis;  descriptions  ol  all  BASIC 
cammands  with  many  examples;  monKof 
commarvds,  utilities,  much  more.  $1fi.95 
Conrnodae 


128'W  Computer  Aided  Design 
Learn  the  fundamentals  of  CAD  while 
developing  ycur  own  system  on  Ihe  126 
0!  64  with  Simon's  Basic.  Create  objects 
on-screen  to  dump  to  a  prrnle:.  3D  tech- 
niques, m  rrortng  and  duplicating  images. 
hatching,  All  ihe  inlormation  you  need  to 
create  a  mini-CAO  system.  300pp  SI  9  35 

£4  and  Ccnareidcie  1 25  are  Iraderrjife  ol  Canmodcie  Lid, 

For  the  most  complete  series  of  C-1 28  or  C-64  books  available, 
call  for  the  name  of  your  nearest  bookstore  or  dealer.  Or  order 
direct  by  calling  616/241-5510.  Add  $4.00  per  order  Jor  SS.H. 
Foreign  add  $10.00  per  book.  Call  or  write  for  your  free 
catalog  of  books  and  software.  Dealers  inquires  welcome. 
Over  1500  dealers  nationwide. 

Phone  (616)  241-5510 

Abacus 


HHffl 


Telex  709-101  •  Fax  616/241-5021 
P.O.  Box  7219  DeplCI  Grand  Rapids,  Ml  49510 


weapon  types,  potions,  scrolls,  wands,  and  monsters  do 
remain,  however,  easily  identifiable. 

You  may  select  actions  using  the  mouse,  the  main 
keyboard,  the  numeric  keypad,  or  a  combination  of  anv  of 
the  three.  1  found  that  the  numeric  keypad,  assisted  by' the 
shift  and  function  keys  (and  at  times  the  mouse)  is  an  easy 
and  pleasant  way  to  guide  myself  through  the  dungeon. 

In  addition,  Rogue's  designers  have  made  provision  for 
the  player  to  program  the  function  keys  as  macros.  Bv  doing 
so,  you  can  press  a  function  key  to  generate  a  standard 
sequence  of  commands  you  use  repeatedtv.  Some  of  the 
function  ke\'s  are  pre-programmed  to  perform  such  opera- 
tions as  Search  10  Times,  Replace  Armor,  and  so  on.  Because 
you  can  tailor  the  function  keys  to  your  own  style  of  play,  this 
feature  is  extremely  valuable. 

Strange  Effects 

The  most  intriguing  feature  about  Rogue  is  its  wonderful 
variety  of  magical  items  and  potions,  and  their  effects  on 
your  character.  Some  items  directly  affect  your  character's 
capabilities,  while  others,  such  as  "Ring  of  Searching"  or 
"Ring  of  Slow  Digestion"  have  an  indirect  effect  on  your 
survival.  There  is  also  an  item  that  contains  "wild  magic,"  the 
effects  of  which  are  both  unpredictable  and  uncontrollable. 
This  item  may  sometimes  be  tremendously  beneficial,  but 
usually  it  works  to  your  disadvantage.  Use  it  if  you  dare — 
then  hang  on  and  see  what  happens. 

As  enjoyable  as  Rapic  is,  it  does  contain  a  couple 
aggravating  features.  The  greatest  annoyance  is  that  when 
you  restore  a  saved  game,  the  saved  game  is  then  deleted;  if 
your  character  subsequently  dies,  you  must  start  over  at  level 
1.  I  realize  this  is  in  keeping  with  the  rules,  but  it's  highly 
frustrating  when  it  happens  for  the  fourth  or  fifth  time  below 
the  tenth  level  (and  it  will).  Through  experimentation,  I've 
found  that  you  can  save  your  game  to  a  DOS-formatted  disk 
in  Drive  1  by  specifying  "tif]:fili'nnmt'"  in  response  to  the 
save  game  prompt.  Then,  before  restarting  the  game,  copy  the 
file  to  your  Rogue  disk  in  Drive  0.  Once  you've  started  a  new 
game,  select  the  restore  option  from  the  menu,  or  press 
"AMIGA-R",  and  type  in  the  filename  you've  copied  to  the 
Rogue  disk  in  the  boot  drive.  This  leaves  you  with  a  character 
backup  in  drive  1,  in  case  you  don't  make  it  back. 

A  warning.  Do;)'nry  torun  the  game  from  Drive  1.  There 
is  a  warning  about  this  in  the  manual,  but  as  one  of  those 
who  reads  the  manual  only  after  1  have  played  the  game  a 
while,  1  missed  it.  The  results  were  fatal,  and  I  was  able  to 
complete  this  review  only  by  borrowing  a  friend's  copy. 
Although  the  files  on  the  disk  can  be  listed,  there  seems  to  be 
some  form  of  copy  protection  which  treats  the  game  disk  in 
Dri\'e  1  as  an  invalid  copy,  writing  to  the  disk  as  a  result. 
After  1  made  the  mistake,  1  was  promptly  killed  by  a  "Protec- 
tion Thug"  every  time  I  tried  to  plav  the  game.  Beware. 

Based  as  it  is  on  one  of  the  all-time  greats  in  dungeon 
adventures,  Rogue  starts  you  off  with  great  expectations,  and 
it  does  not  disappoint,  Intriguing  and  delightful,  the  game 
will  give  you  many  hours  of  gaming  fun,  and  in  the  enriched 
environment  provided  by  the  Amiga,  it  is  especially  enjoy- 
able and  entertaining. 

Rogue 

1043  Kiel  Ct. 

Sunnyvale,  CA  94089 

$29.95-S39.95  (Amiga,  Atari  ST.  and  Macintosh) 

524.95-534.95  (IBM  PC  and  compalibles) 


Begin  your  Holidays 

with  a  free  gift*  from  Abacus 


Commodore  128 
Reference  Card 


^r 


Language 


Learn  the  the  language  of 
the  80's  and  beyond 

onyourC-128andC-64 


Super  Pascal  Compllar 

Nol  just  a  compiler,  bul  a 
complatB  syslam  tor  develop- 
ing applicalions  in  PascaJ- 
wilh  graphics.  Extensive 
editor  with  search,  replace, 
renumber,  etc.  Standard  J  & 
W  compiler  thai  generates 
machine  code.  High-speed 
disk  access.  48K  RAM  is 
availabls.  If  you  want  lo  learn 
Pascal  or  to  develop  software 
using  the  best  tools  avail- 
abls-Super  Paacal  is  your 
first  choice.  C-64      $59.95 


COBOL 

Now  you  can  learn  COBOL, 
the  most  widely  used 
commercial  programming 
language,  on  your  128  or  64. 
COBOL  Compiler  package 
comas  complete  with  syntax- 
checking  editor,  interpreter 
and  symtjolic  debugging 
aids.  New  '1 26  version  works 
with  4D/B0  column  monitors 
and  is  quicker  than  the  '64 
version.  C-1  28  $59.95 
C-64      $39.95 


Super  C  Compiler 

For  school  or  software 
dsvelopmenl.  Learn  the  C 
language  on  the  '64  or  '128. 
Compiles  into  last  machine 
coda.  Added  '128  features: 
CP/M-like  operating  system; 
60K  RAM  disk.  Combine  M/L 
&  C  using  CALL;  51 K  avail- 
able lor  object  code;  Fast 
loading;  Two  standard  I/O 
ibrarys  plus  malh  &  graphic 
libraries.  C-1 28  $59.95 
C-64      $59.95 


Make  your  BASIC  programs 


Convert  them  to  high-speed 
machine  language 


Call  now/  for  the  name  of  your  nearest  dealer.  To  order  direct 
call  616/241-5510.  Add  $4.00  per  order  for  S&H.  Foreign  add 
$10.00  per  item.  Call  or  write  for  your  free  catalog  of  software 
and  books.  Dealer  inquires  welcome.  1500  dealers  nationwide. 


Abacus 


illMl 


Simply  fill  out  the  attached  coupon 
and  return  it  to  one  of  our  partici- 
pating dealers  for  your  free 
Commodore  128™  Reference 
Card  (Retail  value  $2.95). 
And  while  you're  there,  take  a 
look  at  our  complete  line  of 
top-notch  softiNare.  No 
purchase  necessary. 


Available  at  participating  dealers 


Use  your '128  to  communicate       b 
with  the  outside  world              | 

rrr^r^ 

^\ 

N-^^^ 

%^^ 

^m 

^W\\\\m 

SpeedTerm  128          | 

Cadpak 
Easy-to-usa  interactive  draw- 
ing package  for  accurate 
graphic  designs.  Dimension- 
ing features  to  create  exact 
scaled  output  to  all  major 
dot-matrix  printers.  Input  via 
keyboard  or  lightpen.  Two 
graphic  screens  lor  COPYing 
from  one  lo  the  other.  DRAW, 
BOX,  ARC,  ELLIPSE,  elc. 
available.  Define  your  own 
library  of  symbols/objects- 
store  up  to  104  separate 
objects.  c-1 28  $59.95 
c-64      $39.95 

Sp9a<it9m}-128 

Let  your  C-1 28  communicate 
with  the  outside  worid.  Obtain 
information  from  various 
computer  networks.  Flexitjle, 
command  driven  terminal 
software  package.  Supports 
most  modems  (or  the  C-128. 
Xmodem  and  Punter  file 
transfer  protocol,  VT52 
lenninal  emulation  with  cur- 
sor keys,  large  45K  capture 
buffer  &  user  definable  func- 
tion keys.     0-128  $39.95 


BASIC  Compiter 
Complete  BASIC  compiler 
and  development  package. 
Speed  up  your  programs  5x 
to  35x.  Compile  lo  machine 
code,  compact  p-code  or 
both.  '128  version:  40  or  80 
col.  monitor  output  and 
FAST-mode  operation.  '128 
version  includes  extensive 
ao-page  programor's  guide. 
A  great  package  that  no 
software  library  should  be 
without.  C-128  $59.95 
C-64      $39.95 


Other  Products: 

Personal  Portfolio  Manager  64  or  128  $39.95 
Technical  Analysis  System  64  or  128  $59.95 
PowerPlan  spreadsheet  64  $39.95 

Xref- BASIC  cross  reference     64  or  128  $1 7.95 


r 


Commodore  64  and  Commodore  1 28  are  trademarks  of  Commodore  Lid. 
~GOQD'FORONECOMMOD'ORE'?2e  REFErInCECARD"  | 

One  per  customer.  Good  only  while  supplies  last.  This  offer 
ends  January  31,1 987. 


Name 


Address 


Ciiy 


Slalo 


z:d 


Have  you  ever  purchasod  Abacus  products  before? 


Dealer 


^^  P.O.  Box  721 9  Dept  C1  Grand  Rapids,  Ml  49510 

Phone 61 6/241 -551 0» Telex 709-1 01* Fax 61 6/241  "5021  L  _  _Goo^FORpNEcoMMODORE22eREFERENCE_cARD \ 


Castles  And 
Creatures 

Karen  McCullough 

Requirements:  Apple  11  series  with  at 
least  64K  RAM,  Commodore  64,  or  IBM 
PC  and  compatible  computers. 

For  all  the  ten-year-olds  who've  want- 
ed to  write  a  story,  but  found  the  spell- 
ing, grammar,  and  development  of 
character  and  plot  beyond  their  ability, 
Woodbury  Software  offers  a  solution: 
the  PlayVVriter  series.  Castles  and  Crea- 
tures is  one  entry  in  the  series;  it's  a 
program  that  provides  children  with  a 
set  of  tools  for  writing  their  own  fantasy 
adventure  book. 

The  PlayWriter  program  provides 
the  framework  for  the  story,  but  the 
child  personalizes  it  by  giving  the  de- 
tails: naming  the  characters,  locations, 
and  key  objects,  describing  them,  and 
making  up  the  action.  Most  of  this  is 
accomplished  through  a  series  of  menu 
choices.  The  program  asks  for  the  name 
of  the  town  that  is  the  scene  of  the 
action  and  offers  the  choices  of  Tribula, 
Mastria,  Louisville,  or  Other.  Other  al- 
lows entry  of  a  name  of  your  own 
choice.  Commonly  the  program  sug- 
gestions include  one  or  two  fantasy- 
sounding  options,  and  a  clever  or  funny 
one.  Occasionally  the  program  will  ask 
the  child  to  write  a  sentence  describing 
a  character,  or  a  paragraph  relating  a 
critical  bit  of  action. 

The  Final  Product 

When  the  story  is  finished,  a  procedure 
that  takes  about  an  hour  (it  can  be 
saved  and  reloaded  later),  the  child  has 
several  options.  A  rudimentary  word 
processor  allows  the  entire  story  to  be 
reviewed  and  edited,  or  it  can  be  print- 
ed in  several  formats.  Eventually,  you'U 
want  to  print  the  story  on  the  special 
paper  that  comes  in  the  package.  But 
before  then  it  should  be  printed  on 
plain  paper  for  review  and  correction. 
The  manual  suggests  creating  several 
versions  of  the  story  and  choosing  the 
child's  favorite  to  turn  into  a  book. 

The  package  includes  everything 
necessary  to  publish  the  story  in  hard 
cover:  the  proper  size  of  paper,  stickers 
for  illustrating  the  story,  end  papers, 
and  cover.  The  procedure  for  binding 
isn't  difficult  but  does  require  assistance 
from  an  adult.  The  company  will  pro- 
vide refills  of  the  book  package,  but 
they  aren't  necessary.  There  are  definite 
advantages  to  allowing  a  child  to  create 
his  own  drawings  and  cover  for  a  story 
printed  on  standard-sized  paper. 

The   program's   functions  are 


straightforward  and  easy  to  use,  but 
there  are  weaknesses.  Most  noticeable 
and  irritating  is  the  long  wait  while  the 
program  saves  a  chapter  and  prepares 
to  create  the  next.  The  very  bad  riddles 
it  offers  in  the  interim  are  only  mildly 
diverting. 

Another  problem  is  the  complicat- 
ed plot  and  the  number  of  characters; 
even  though  you  named  everyone,  you 
may  still  have  difficulty  keeping  track 
of  who's  who  before  the  end  of  the 
story.  And  educators  may  validly  object 
to  the  amount  of  work  the  program 


does  for  the  child.  Play  Writers  are  best 
used  as  an  introduction  and  supple- 
ment to  normal  story- writing  exercises. 
They  can  be  valuable  for  launching 
children  who  are  intimidated  by  the 
work  involved  in  creating  a  story,  or  to 
stimulate  the  imagination  of  an  entire 
class. 

Castles  and  Creatures 

Woodbury  Software 

127  White  Oak  Lane,  CN  1001 

Old  Bridge,  NJ  08857 

$39.95  for  all  versions 

(plus  $2.50  shipping  and  handling) 


Battlefront 

Chris  Many 

Requirements:  Commodore  64  or  128 
computer;  Apple  Il-series  computer  with 
64K  minimum. 

Battlefront  is  a  fantastic  new  war  game 
from  SSG,  combining  all  the  best  ele- 
ments of  computer  gaming.  It  intro- 
duces a  great  new  system  of  play,  is 
easy  to  use,  has  fast  and  exciting  game 
play,  and  captures  the  feel  for  corps- 
level  command  of  World  War  II  land 
battles  as  few  other  war  games  have — 


computerized  or  not.  And  as  with  pre- 
vious SSG  strategy  games,  a  compre- 
hensive design  kit  to  develop  your  own 
battles  or  edit  existing  scenarios  is  part 
of  the  whole  package. 

You  have  the  role  of  corps  com- 
mander, leading  as  many  as  three  divi- 
sions of  men.  The  groups  are  battalion- 
size,  represented  by  a  variety  of 
infantry,  armor,  and  artillery  units. 
They  are  organized  into  larger  forma- 
tions called  regiments,  each  composed 
of  up  to  four  battalions.  Each  division 
has  up  to  four  regiments,  plus  an  addi- 
tional four  independent  battalions 
which  can  be  assigned  to  any  regiment 
to  supplement  its  strength.  This  makes 


Attention  all  FX80,  FXlOO,  JX,  RX,  &  MX  owners: 

You  already  own  half  of 
a  ^%at  printer 


Dealer 
inquiries 
welcome- 


Now  for  S 7 9. 95  you  can  own 
the  rest.  You  see,  today's  new  dot 
matrix  printers  offer  a  lot  more. 

Like  an  NLQ  n:iode  that  makes 
their  letters  print  almost  as  sharp 
as  a  daisy  wheel,  And  font  switch- 
ing at  the  touch  of  a  button  in  over 
160  styles.  But  now,  a  Dots-Perfect 


upgrade  kit  will  make  your  printer 
work  like  the  new  models  in  min- 
utes—  at  a  fraction  of  their  cost. 

And  FX,  JX  and  MX  models  will 
print  the  IBM  character  set,  too. 

So,  call  now  and  use  your  Visa, 
MasterCard,  or  AmerEx.  Don't 
replace  your  printer,  upgrade  it! 


1-800-368-7737 

In  California:  1-800-831-9772 


g 


Sample  of 
teHer  with 
Dols-Periect 


(Dots-Pcrfecf) 


Sample  of 

letter  without 

Dctts-Peifect 


g 


J^Dr  esse  Iha  us 


837  E.  Alosta  Ave.,  Glendora,  CA  91740  Tel:  (818)  914-5831 

An  upgrade  kit  for  EPSON  FX,  JX,  RX,  &  MX  printers 


^ 


EPSOMisalrademark  of 
EPSON  America,  Inc 


42     COMPUTEI      Jonuary  1987 


Increase  your  knowledge  about  all  aspects  of  computers 


Ad  absolutely  no-risk  guarantee 


Select  5  Books  for  only  $2 

More  programs,  projects,  and  ways  to  use  your  micro. 
Keep  well-informed  about  the  latest  books  available— and  get  the  original 
publishers'  editions  at  discounts  of  up  to  50%  off  the  publishers'  prices! 


MASTERING  THE 

68000 


isae   S22.9S 


2ee»    S24.95 


2705     S2I.95 


2691     S23.95 


26S4     SS3.SS 


bMMO!»i5M|    i     "^^^^^"^ 


BUSINESS 

SOFTWARE 


'1  PROGRAMMING 

TECHNIQUES 


A  Comprehensive 
Paper  S18.9S 
$21.95 


1M3    )1B.« 


1951P     1I.9S 


1724P     $13,50  1643     J19.95 


t8B4P.   dBASE  II 

User's  Manual 

2623.  MultlMate  User's  Guide 

2734,   Samna'":  Luxury  Word 
Processing  $24.95 

2743.  Praellcai  Paradox:  Appiieatlons 
and  Programming  Techniques     S27,95 


GAMES 

&  GRAPHICS 


1766.  Programming  Your  Own  Adven- 
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a  total  of  up  to  60  separate  battalions 
you'll  be  commanding. 

There  is  a  substantial  amount  of 
emphasis  placed  on  the  military  hierar- 
chy, and  for  good  reason.  Unlike  in 
most  other  computer  war  games,  you 
do  not  give  direct  orders  to  every  battal- 
ion under  your  command.  Instead,  you 
give  your  general  orders  to  regimental 
commanders,  who  then  command  the 
battalions  to  execute  them  as  best  they 
can.  So,  as  corps  commander,  you  issue 
a  general  order  to  each  regiment  and 
every  battalion  attached  to  that  regi- 
ment will  then  attempt  to  carry  out  the 
order.  Although  this  may  sound  com- 
plex, it's  amazingly  simple  once  you  get 
used  to  it. 

This  system  also  speeds  up  game 
play  enormously.  Movement  is  carried 
out  by  the  computer  as  individual  bat- 
talions position  themselves  to  follow 
your  orders.  Unfortunately,  the  best- 
laid  plans  often  go  awry.  You  may  have 
issued  orders  to  a  regiment  to  storm  a 
certain  town,  but  as  the  regiment 
moves  toward  its  objective,  an  enemy 
battalion  opens  fire.  You  can't  very  well 
expect  your  men  to  ignore  a  hail  of 
bullets,  so  they  stop  their  advance  and 
engage  the  enemy.  If  it's  a  large  force 
sniping  at  your  men  from  a  thickly 
wooded  area,  it  may  take  a  day  or  two 
to  dislodge  them. 

Logical  Menu  System 

Orders  are  issued  through  a  menu  sys- 
tem similar  to  those  used  in  previous 
SSG  releases.  The  system  looks  over- 
whelming when  you're  first  viewing 
the  menu  charts,  but  it's  laid  out  very 
logically  and  is  much  easier  than  re- 
membering key  commands.  After  you've 
played  just  a  few  turns,  it  becomes  sec- 
ond nature  to  cycle  through  the  menus 
rapidly,  issuing  orders  to  specific  regi- 
ments, reassigning  your  roving  battal- 
ions, and  crossing  your  fingers  as  your 
men  attack  the  enemy. 

As  combat  ensues,  you  receive 
general  reports  of  the  fighting,  such  as 
heavy  losses,  light  losses,  and  much 
more.  Additionally,  both  sides  may  suf- 
fer fatigue  and/or  strength-point  losses 
as  a  result  of  being  adjacent  to  opposing 
units.  If  the  battle  goes  too  badly 
against  a  battalion,  the  unit  may  end  up 
running  from  battle.  And,  of  course, 
there's  always  the  distinct  possibility 
that  a  battalion  may  be  killed  in  action. 

You  can  receive  an  overall  report 
on  your  troops  at  any  time  while  you 
are  issuing  your  orders.  Your  men 
range  in  their  level  of  experience  from 
green  and  fairly  useless  to  elite  troops 
of  the  highest  quality.  Their  fatigue 
rate — from  fresh  to  exhausted — is  also 
shown.  Each  battalion's  combat  and 
supply  state  is  available  as  well,  so  as 


commander  you  can  insure  that  your 
exhausted  men  are  allowed  to  recover 
before  you  commit  them  to  a  major 
operation — if  you  can  afford  the  time. 

The  problem  is  that  the  value  of 
your  objectives  changes  as  time  goes 
on.  A  certain  number  of  victory  points 
can  be  assigned  to  an  objective  for  a  set 
number  of  turns,  after  which  the  objec- 
tive becomes  worthless.  So,  if  you  don't 
cross  a  river  and  take  a  town  within  two 
days  (eight  turns),  you  may  find  your- 
self pursuing  a  worthless  objective. 
You're  under  the  gun  to  achieve  specific 
targets  as  the  game  progresses,  all  the 
while  trying  to  give  your  men  enough 
rest  and  supplies  so  they  can  be  suc- 
cessful in  reaching  these  goals.  It's 
keeping  these  factors  balanced,  com- 
bined with  sound  strategy  and  tactics, 
that  makes  for  a  successful  campaign. 

There  are  four  scenarios  included 
with  the  game;  Crete,  Stalingrad,  Sai- 
pan,  and  Bastogne.  You  can  play  either 
side  against  the  computer,  or  go  head- 
to-head  with  a  friend.  There  is  a  way  to 
handicap  play,  but  it  only  changes  the 
values  of  victory-point  ratios  at  the 
end — it  doesn't  give  either  side  more 
men  or  expand  the  computer's  intelli- 
gence. All  the  scenarios  are  great  fun  to 
play,  and  you  can  finish  each  one  in  an 
hour  or  two.  Other  scenarios,  and  a 
great  deal  of  design  data,  will  be  forth- 
coming in  future  issues  of  RUN  5,  SSG's 
magazine  of  software  support  for  their 
programs. 

Battlefield  Construction  Set 

If  this  game  didn't  have  the  editing 
features,  it  would  still  be  a  must  for  any 
serious  gamer.  And  that  you  get  a  full- 
blown construction  set  as  part  of  the 
game  environment  makes  this  package 
an  even  better  value.  You're  given  com- 
plete control  to  create  or  edit  every 
single  factor  of  the  game,  from  the  map 
terrain  layout  to  the  HQ  administration 
levels.  The  editing  is  also  run  through  a 
menu  system,  and  you  can  design  your 
own  scenarios  from  scratch,  or  edit  any 
one  of  the  four  included.  (But  trust 
me — if  you're  going  to  design  your 
own,  have  it  well  planned  out  in  ad- 
vance. It's  no  small  undertaking.) 

For  those  who  relish  the  idea  of 
being  able  to  manipulate  any  detail  of  a 
game  system,  Battlefront  is  heaven.  Do 
you  think  the  Panzers  don't  roll  over 
the  Allied  troops  fast  enough  in  the 
Bastogne  scenario?  No  problem;  just 
increase  their  strength  and  quality-of- 
equipment  rating.  Not  enough  rein- 
forcements in  the  Stalingrad  scenario? 
Just  add  another  regiment  or  two,  or 
even  a  division  that  will  enter  on  the 
fifth  day.  What  would  have  happened  if 
the  Commonwealth  troops  on  Crete 
were  expecting  a  Gernran  invasion  and 


were  prepared  for  it?  Increase  the  de- 
fense and  preparation  levels  of  the 
men.  There  is  nothing  you  can't  alter 
within  the  confines  of  the  game  system 
itself. 

There  are  a  few  points  that  could 
stand  some  improvement,  or  at  least 
clarification.  No  attention  is  given  in 
the  documentation  to  different  types  of 
units  fighting  each  other,  such  as  infan- 
try fighting  armored  units.  The  empha- 
sis is  placed  on  fatigue  state,  casualty 
level,  and  supply  state  of  the  troops. 
Although  it  is  stated  that  combat  me- 
chanics take  care  of  the  interrelation- 
ships, one  tends  to  just  push  units  at  the 
enemy,  as  long  as  they  are  fresh,  well 
supplied,  and  close  to  full  strength, 
with  no  attention  given  to  what  kind  of 
units.  In  that  there  are  14  different 
types  of  battalions  you  are  dealing 
with,  it  would  have  been  nice  to  weight 
the  game  to  take  these  differences  more 
into  account.  Another  addition  could 
have  been  a  sighting-only  option,  as 
enemy  units  are  always  seen.  It  was 
rare  indeed  if  WWII  corps  commanders 
had  completely  accurate  intelligence  as 
to  the  placement  of  all  enemy  troops 
opposing  their  advance. 

But  these  points  aside,  Battlefront  is 
one  of  the  most  exciting  new  war  games 
to  be  issued  in  recent  years.  It  provides 
a  whole  new  perspective  of  the  battle- 
field and  with  it  a  fresh  approach  to  the 
computer  war  game.  The  scenarios  in- 
cluded are  balanced  enough  to  chal- 
lenge the  veteran,  yet  easy  enough  to 
learn,  so  the  novice  won't  be  scared 
away.  Battlefront  is  an  excellent  game — 
certainly  one  of  the  best  of  the  past 
year. 

Battlefront 

SSG 

Distributed  %  Electronic  Arts 

1820  Gateway  Dr. 

San  Mateo,  CA  94404 

$39.95  © 


Attention  Programmers 

COMPUTEI  magazine  is  currently 
looking  for  quality  articles  on 
Commodore,  Atari,  Apple, 
and  IBM  computers  (including 
the  Commodore  Amiga  and 
Atari  ST).  If  you  have  an 
interesting  home  application, 
educational  program, 
programming  utility,  or  game, 
submit  it  to  COMPUTE!,  P.O. 
Box  5406,  Greensboro,  NC 
27403,  Or  write  for  a  copy  of 
our  "Writer's  Guidelines," 
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Chain  Reaction 


jfji  this  explosive  strategy  game  for  a 
variety  of  computers,  the  contest  is 
never  finished  until  your  last  bomb 
has  been  thrown.  The  original  version 
is  written  for  the  Commodore  64. 
We've  written  new  translations  for 
the  Atari  ST;  Amiga;  Apple  II  series 
(including  Apple  IlGS);  Atari  400,  800, 
XL.  and  XE;  and  IBM  PC/PCjr.  The 
ST  version  requires  a  color  monitor. 
The  A77iiga  version  requires  512K  of 
memory.  A  joystick  is  required  to  play 
the  64  and  eight-bit  Atari  games.  The 
IBM  PC/PCjr  version  of  "Chain  Re- 
action" requires  a  color  monitor  as 
well  as  BASIC  and  a  color /graphics 
card  for  the  PC  and  cartridge  BASIC 
for  the  PCjr. 


"Chain  Reaction"  is  a  clever  strate- 
gy game  for  one  or  two  players. 
Whether  you  play  against  the  com- 
puter or  another  human,  the  objec- 
tive is  the  same:  to  eliminate  all  of 
your  opponent's  bomb-shaped 
pieces  from  the  field  of  play.  The 
game  is  played  on  a  5  X  6  grid  of 
squares,  and  the  players  alternate 
turns,  placing  one  bomb  in  a  square 
on  each  turn. 

The  results  of  a  move  depend 
on  how  many  bombs  are  already  in 
the  chosen  square  and  adjacent 
squares.  Whenever  any  square 
reaches  "critical  mass,"  it  explodes 
and  sends  its  bombs  into  neighbor- 


Mork  Tuttle 


ing  squares.  If  those  squares  are 
already  loaded  to  capacity,  they  ex- 
plode too,  creating  a  chain  reaction 
that  can  engulf  a  large  area  of  the 
board. 

Type  in  the  version  for  your 
computer  and  save  a  copy  of  the 
program.  Before  you  run  the  game, 
consult  the  special  instructions  for 
your  computer  as  well.  Some  games 
are  played  with  keyboard  controls, 
while  others  use  a  joystick. 


Bomb  Begets  Bomb 

When  you  run  Chain  Reaction,  it 
begins  by  asking  whether  you  wish 
to  play  with  one  or  two  players.  If 
you've  never  played  before,  you 
may  want  to  play  a  game  or  two 
against  the  computer  to  learn  what 
sort  of  strategies  it  favors.  When 
you  choose  to  play  against  the  com- 
puter, the  program  also  asks 
whether  you'd  like  the  computer  to 
take  the  first  turn. 

The  first  part  of  most  games 
involves  placement  of  initial  pieces, 
without  many  explosions.  As  the 
board  fills  up,  however,  explosions 
occur  with  increasing  frequency. 
Play  continues  until  one  player's 
pieces  are  completely  eliminated 
from  the  board. 

The  position  of  a  square  in  the 
grid  determines  how  many  bombs 
it  requires  to  create  an  explosion.  A 
corner  square  can  hold  a  maximum 


of  one  bomb.  When  you  place  a 
second  bomb  in  a  comer  square 
that  already  holds  one,  both  bombs 
explode,  sending  a  bomb  of  your 
color  into  two  neighboring  squares. 
After  an  explosion,  the  original 
square  is  emptied. 

Other  squares  require  more 
bombs  to  create  an  explosion.  A 
border  square  that  isn't  on  a  comer 
can  hold  a  maximum  of  two  bombs. 
When  you  place  a  third  bomb  in  a 
border  square,  its  explosion  sends 
three  bombs  into  the  squares  that 
adjoin  it.  Squares  in  the  center  of 
the  game  board  hold  the  most 
bombs  and  also  create  the  most 
devastating  explosions.  When  you 
place  a  fourth  bomb  in  a  central 
square,  it  sends  four  bombs  into 
squares  which  adjoin  that  position. 

When  an  explosion  sends 
bombs  into  adjacent  squares,  any 
bombs  in  that  square  change  color 
to  match  the  color  of  the  exploding 
bombs.  Should  one  of  the  adjoining 
squares  surpass  its  limit,  that 
square,  too,  will  explode,  creating 
the  potential  for  even  more  explo- 
sions. This  process  continues  until 
no  more  explosions  are  possible. 

Thus,  the  situation  in  Chain 
Reaction  is  often  volatile.  The  lead 
frequently  seesaws  back  and  forth 
between  players,  as  each  creates  in- 
creasingly more  widespread  chain 
reactions.  Even  if  defeat  seems  al- 
most certain,  you  can  often  regain 
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"Chain  Reaction"  for  (he  Commodore 
64,  an  explosive  strategy  game. 


Atari  ST  version  of  "Chain  Reaction.' 


the  lead  with  clever  play.  When  a 
game  ends,  the  program  announces 
the  winner  and  permits  you  to  play 
a  new  game  or  quit. 

Like  other  games  of  strategy 
and  placement.  Chain  Reaction  re- 
wards the  player  who  can  think 
ahead.  At  first,  you  maybe  tempted 
to  start  making  explosions  as  quick- 
ly as  possible.  But  that's  not  always 
the  best  long-term  tactic.  By  spread- 
ing bombs  of  your  color  throughout 
the  board,  you  may  be  able  to  sur- 
vive chain  reactions  that  would 
otherwise  wipe  you  out. 

Commodore  64  Version 

This  version  of  Chain  Reaction 
(Program  1)  requires  at  least  one 
joystick  (plug  the  joystick  into  port 
2  if  you  are  using  one  joystick).  If 
you  choose  the  two-player  option, 
the  program  also  asks  whether  you 
wish  to  use  one  or  two  joysticks.  A 
movable  cursor  of  your  color  indi- 
cates your  current  position  on  the 
board.  To  place  a  bomb,  move  the 
cursor  to  the  desired  square  and 
press  the  joystick  button. 

Atari  ST  Version 

The  ST  version  of  Chain  Reaction 
(Program  2)  runs  on  any  520ST  or 
1040ST  computer.  A  color  monitor 
is  required.  Use  the  Set  Preferences 
option  to  set  the  computer  in  low 
resolution  before  you  activate  ST 
BASIC.  Use  the  cursor  keys  to  move 
the  cursor.  To  place  a  bomb,  press 
the  space  bar. 

Amiga  Version 

Chain  Reaction  for  the  Amiga  (Pro- 
gram 3)  requires  512K  of  memory. 
Use  the  cursor  keys  to  move  the 
cursor  and  press  the  space  bar  to 
place  a  bomb  in  the  desired  square. 


Apple  II  Version 

This  version  of  Chain  Reaction 
(Program  4)  runs  on  any  Apple  II- 
series  computer,  including  the 
Apple  IIGS.  Use  the  I,  J,  K,  and  M 
keys  to  move  the  cursor  up,  left, 
right,  and  down,  respectively.  To 
place  a  bomb,  press  the  space  bar. 

Atari  400,  800.  XL,  And 
XE  Version 

Chain  Reaction  for  eight-bit  Atari 
computers  (Program  5)  requires  a 
joystick.  Plug  the  joystick  into  port 
1  before  you  run  the  program.  This 
version  of  Chain  Reaction  works 
exactly  like  the  Commodore  64 
game.  Move  the  cursor  to  the 
square  where  you  wish  to  place  a 
bomb,  then  press  the  fire  button, 

IBM  PC/PCjr  Version 

The  IBM  PC/PCjr  version  of  Chain 
Reaction  requires  BASICA  and  a 
color/graphics  card  for  the  PC  and 
carhndge  BASIC  for  the  PCjr.  A 
color  monitor  is  also  required. 
Move  the  cursor  with  the  cursor 
keys  and  press  the  space  bar  to 
place  a  bomb. 

For  Instructions  on  enterlnQ  ttiese  programs, 
please  refer  to  "COMPUTEI's  Guide  to  Typing 
In  Programs"  In  this  Issue  of  COmputei. 

Program  1 .  Commodore  64 
Chain  Reaction 

CK  1.0  Y=30:DIM  U  (  Y) ,  H  (Y)  ,  L(  Y)  , 

J(Y),T.l.  (Y),CA(Y),CD(Y),R 

T(Y),TR(Y) 
MC  20  POKE  53269, 0:PRINT"(CLRj 

":P0KE  53280, 11  SPOKE  532 

81,11:Y=RND(-TI) 
HR  30  ML5="gli"+CHR$(8)+"|Xi<" 

+CHR$(3)+"|2|XJ"+CHR?(16 

) +CHR$ ( 248 ) +"lIb3 iTi " : PO 

KE  835,0 
XJ  40  POKE  5327 2, PEEK (5327 2) AN 

D  240  OR  12 
PR  50  POKE  836,208:POKE  830,0: 


"Chain  Reaction"  for  the  512K  Amiga. 


POKE  831,216 :POKEe28,0:P 
OKE  829,56:P0KE  56334,0 
QH  60  POKE  1,51 :ML5=ML5:SYS(PE 
EK(51)+256*PEEK{52}) :P0K 
E  l,55!POKE56334,1 
PP  70  FOR  1=12  296  TO  1248  7:REA 

D  J: POKE  I,J:NEXT 
DH  80  YY=7:XX=12:GOSUB530sPRIN 

T  ■'  CCYN  ICUAGI  MDACOGKI  " 
HE  90  YY=ll:XX=8rGOSUB530:PRIN 
T"iajPDM  KE  LHAYDHN 
lYEL)Q(CYNJ  KM  lYELJR 
EK  100  GOSUB700:IF  KT5<>"1"  AN 

D  KT$<>"2"  THEN100 
FQ  110  NP=VAL(KT5) :IF  NP=2  THE 

N  yY=15:GOTO160 
CS  120  COMPUTER" 1:YY=15:XX=9:G 
OSUB530 : PRINT " { CYN ICKJL 
BODM  EGMNO  (YEL}Y{CYN) 
(SPACEjKM  fYELll 
SE  130  GOSUB700:IF  KT5<>"Y"  AN 

D  KT5<>"N"  THEN130 
HE  140  TU=0:IF  KT?="Y"  THEN  TU 

=1 
XX  150  GOTO190 

HF  160  YY=15:XX=7:GOSUB530:PRI 
NT"(CYN}IBJPDH  KE  SKYNO 
GCTN  {YELlQiCYNj  KM 

(yelIr 
ad  170  gosub700:if  kt?<>"1"  an 

D  KT?<>"2"  ^HE^fl70 

HF  180  POKE  828,VAI,(KT5)-1  :F2  = 
PEEK(828) 

CQ  190  YY=19:XX=14!GOSUB530:PR 
INT " ( CYN ) LHDAND  WAGO " 

EK  200  MS="Og2  Y3P(D0WN) 

{4    LEFr}iH3(2    SPACES) 
§N3{D0WN}U    LEFT)gH3 
{2    SPACES  J iNil DOWN] 
{4    LEFr}LE2    P3£":B$=" 
{3    UPr':PL(0)=15sPL(l  )  = 
10 

PR  210  P5(1)="V  (DOWN) 12  LEFT} 
(2  SPACESj ":P$(2)="V 
(DOWN) [2  LEFTJ  V":P5(3) 
=  "WlD0WN)(2  LEFTj  V':P 
?(4)  =  "W{DOWN)(2  LEFTjV 
V" 

HP  220  UP=79!LM=91 :RM=25l!DN=2 
07:CL(0)=15!CL(1)=10:MV 
=1:MA=1:MD=1 

FJ  230  FOR  J=0  TO  24 : POKE  5427 
2+J,0:READ  XiPOKE  54272 
+J,X:NEXT 

QM  240  FOR  V=l  TO  30 i READ  J(V) 
:NEXT 

PS  250  SV»53248:MX=79:MY=92 :PG 
KE  2042,11 :FOR  1=0  T062 
:READ  QiPOKE  704+1, QiNE 
XT 

BR  260  FOR  1=1  TO  30: READ  CD (I 
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The  Apple  II  version  of  "Chain  Reac- 
tion" also  runs  on  the  new  Apple  Has. 


This  version  of  "Chain  Reaction' 
on  Atari  400,  800,  XL,  and  XE 
computers. 


KCA(I)  :NEXT 
BM    270    POKE    5  3280,6: POKE    53  28.1. 

,6iPRINT    CHR5(31)" {CLR} 

IBLUJ"; 
QP    280    FOR    1=0    TO    23iPRINT" 

( RVS ] [ 39    SPACES ) " 
CM    290    POKE    .1063  +  (40*I),160!PO 

KE    55335+(40*I),6:NEXT 
EX    300    PRINT "[RVS] {39    SPACES] 

I  HOME } t BLK ] " : POKE2023 , 1 

60:POKE56295,6 
RE    3)-0    POKE    5328.U.1:PRINT    SPC 

U4)"iCYNjCUAGI    MDACOGK 

HBLKl  [DOWNj  " 
AC    320    FOR    I  =  .t    TO    5:  PRINT    SPC  ( 

8)M?B5MSB5M$B5M$BSM?B?M 

5:NEXT 
HB    330    PRINT "{ DOWN }( RVS JlBLU3 

(32    SPACES} {HOME 1":P0KE 
SV+41,7 :GOSUB690 
KF    340    X=TU:GOTO370 
EB    350    FG=0:FOR    H=-l    TO    30:IF    U 

(H)>=J(H)    THEK    FG=1:G0S 

UB710 
EC    360    NEXT:  IF    FG  =  .l    THEN350 
ED    370    X=-X+l :PN=PN+1 
BR    380    IF    COMPUTER    AND    NOT    X    T 

HEN   POKE    53269,0 tRD=0!G 

OTD970 
RH    390    POKE    SV+4.1.  ,CL(X)  !GOT054 

0 
EC    400    H=MV 
MA    410    IF    L(H)<>X+.l.    AND    L(H)    T 

HEN380 
PK   420    U(H)=U(H)+1:FS(X)=FS(X) 

+l!lF    L(H)=0    THEN    L(H)= 

X+1 
XK    430    GOSUBS.10: PRINT    P5(U(H)) 
AJ    440    IF    U(H)>=J(H)    THEN    POKE 
53269 ,0 :GOSUB710 :G0T03 

50 
AB    450    GOTO370 
MR    460    XX=15:YY=24:GOSUB530:PR 

INT" [cyn)fajd{rvs} {blu! 

{OFF) {CYN)KXDM{HOME)": 
FOR    Z=l    TO    2000:NEXT 

DJ    470    XX=8:YY=24:GOSUB530:PRI 
NT  "LMDNN{  RVS  }  {  BLU  ) 
{ OFF  3 { CYN ) EGMDPBOOKI 
{RVS} (BLU)     {OFF}[CYN}OK 
{RVSj{BLU)     {OFF}{CYN}LH 
AY I  HOME}" 

HS  430  WAIT  56320+X*F2,16,16iR 
UN 

QD  490  IF  L(0)  OX+.l.  THEN  FS(X) 
=PS(X}+U(0) :FS(-X+1)=FS 
(-X+1)-U(0) 

JP  500  L(0)=X+I sU(0)=U(0)+l iGO 
SUB520:PRINT  P?(U(0));R 
ETURN 

RB    510    XX=5+(4*CA(H) ) :YY=4*CD( 


MG    520 


KF   530 


PC 

540 

FP 

550 

QB 

560 

SC 

570 

FF 

580 

PC 

590 

QC 

600 

XR 

610 

MF 

620 

RJ 

630 

GC 

640 

FQ 

650 

FR 

660 

AC 

670 

JG 

680 

XA 

690 

MH    700 


PF    710 


CA    720 


XQ    730 


KH 

740 

MR 

750 

GJ 

760 

QX 

770 

ED 

7  80 

AG 

790 

CR 

800 

FJ 

810 

HC 

820 

MQ 

830 

RG 

840 

XK 

850 

MR 

860 

RH 

870 

H):POKE  646,CL(X) :GOSUB 
530 -.RETURN 

XX=5+{4*CA(0) ) !YY=4*CD( 
0):POKE  646,CL(X) iGOSUB 
530: RETURN 

POKE  733,0 :P0KE  781, YY: 
POKE  732,XX:SYS  65520:R 
ETURN 

POKE    53269,4 
JY=15- ( PEEK ( 563  20+X*F2 ) 
AND15) :JB=PEEK(56320+X* 
F2)AND16 
IF    JB=0    THEN400 
IF    JY=3   THEN    JY=3 
IF    JY-cl    OR   JY>4    THEN5S0 
ON   JY   GOTO600,620,640,6 
60 

IF    MX-4<UP    THEN550 
MX=MX-32 :MV=MV-6 !MD=MD- 
1 :GOTO680 

IF    MX+4>DN    THEM550 
MX=MX+3  2 : MV=MV+6 : MD=MD+ 
1 :GOTO6a0 

IF    MY+4>RM    THEN550 
My=MY+3  2 : MV=MV+1 : MA=MA+ 
1 :GOTO680 

IF    MY-4<LM    THEN550 
MY=My-32 :MV=HV-1 sMA=MA- 
1 

GOSUB690:GOTO550 
POKE    SV+4,MY:P0KE    SV+5, 
MX: RETURN 

KT?="":POKE    198,0 :WAIT 
{SPACE) 198, IsGET    KT? : RE 
TURN 

POKE    54276, 64sP0KE    5429 
0,12e:POKE    24276, 65:POK 
E    54290, 129:F0K   V-1    TO 
{SPACE) 4 

GOSUB510:POKE  646,PL(X) 
:PRINT"{RVSJ {UP) {LEFT}" 
H5:GOSUB510:PRINT"{BLK] 
(UP) {LEFT ]"M$ 
FOR  TD=1  TO  125sNEXTiNE 
XT 

U(H)=U(H)-J(H) 
IF    U(H)>S    THEN    GOSUB510 
:PRINT    P$(UCH) ) :GOTO770 
L(H)=^ 

IF    CD(H)=1    THEN790 
O=H-6:GOSUB490 
IF    CA(H)=1    THEN810 
O=H-l:G0SUB490 
IF   CA(H)=6    THEN830 
0=H+1 :GOSUB490 
IF    CD(H)=5    THEN850 
O=H+6:GOSUB490 
IF    FS  (  0  )  <  1    OR   FS  ( -I )  <  I    T 
HEN460 
RETURN 
LP=0:IF    CD(H)=1    THEN890 


"Chain  Reaction"  for  the  IBM  PC/PCjr. 


KQ  880  IF  L(H-6)=2  THEN  KZ=H-6 

:GOTO960 
GX  890  IF  CA(H)-.l.  THEN910 
JC  900  IF  L(H-).  )  =  2  THEN  KZ=H-1 

SGOTO960 
MB  910  IF  CA(H)=6  THEN930 
CA  920  IF  L{H+1)=2  THEN  KZ=H+1 

:GOTO960 
RP  930  IF  CD(H)=5  THEN  RETURN 
SP  940  IF  L(H+6)=2  THEN  KZ=H+6 

:GOTO960 
CD  950  RETURN 
FQ  960  LP=1: RETURN 
BF  970  FOR  I=.l  TO  30:RT(I)=0:T 

R(I)=0;NEXT 
XE  980  XT=0:FOR  1=1  TO  30:IF  L 

(I)=2  THEN1000 
PP  990  Tl (XT+1)=I:XT=XT+1 
AH  1000  NEXT:RD=0 
HH  1010  XX=16:YY=24:GOSUB530:P 

RI NT " { CYN )OUGITGI F 

(HOME)" 
QR  1020  FOR  1=30  TO  30-XT  STEP 

-1 :RT(I)-0!NEXT;FOR  1= 

1  TO  XT 
XM  1030  H=T1(I) :GOSUB870 
JD  1040  IF  FG=1  AND  LP  AND  U(H 

)>0  THEN1220 
GS  1050  IF  U(H)+1=J(H)  AND  LP= 

1  AND  U(KZ)+1=J(KZ)  TH 

EN  RT(I)=6:GOTO1170 
PB  1060  IF  U(K)+1=J(H)  AND  LP= 

1  THEN  RT(I)=2:G0TO117 

0 
RE  .1070  IF  U(H)+1=J(H)  AND  LP= 

0  THEN  RT(I)=1:G0T0117 

0 
CH  1080  IF  J(H)=2  AND  LP=0  AND 
U(H)=1  THEN  RT(I)=1:G 

OTO1170 
JS  1090  IF  J(H)=2  AND  LP=0  AND 
U(H)=0  THEN  RT(I)=4:G 

OTO1170 
JQ  1100  IF  J(H)=2  AND  LP=1  AND 
U(H)=1  THEN  RT(I)=4:G 

OTO1170 
FE  1110  IF  U(KZ)+1=J(KZ}  THEN 

{ SPACE )RT ( I ) =1 SGOT0117 

0 
SJ  1120  IF  U(H)+2>=J(H)  AND  LP 

=)  AND  U(KZ)+1<  JCKZ) 

[ SPACE }THEN  RT(I)=5:G0 

TO1170 
AH  1130  IF  U(H)+2>=J{H)  AND  LP 

=0  THEN  RT(I)=3!G0TOll 

70 
AP  1140  IF  U(H)+2>=J<H)  THEN  R 

T(I)=2:GOTO1170 
MJ  1150  IF  LP=0  THEN  RT(I)=2:G 

OTO1170 
SE    1160    RT(I)=1 
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IBM 


ASCIIEipress 

132.95 

ealince  or  Powtt 

14.95 

Ballyhoo 

27.9S 

Bank  StieM  Wriler 

4S.50 

Breakers 

J0.95 

Certificate  Maker 

41. 9S 

Crossslalk 

S4.S5 

dBase  ill « 

419.95 

Dolllrs  i  Sense 

104.S5 

Etsy 

97.50 

Elntleln  Wriler 

S9.95 

EleclrlcDIsk 

199.95 

night  Sim 

29.49 

Fonlrii  a.s 

B3.0D 

Fr^tpks  t  thru  13      ea.  13.00 

Framework  II 

419.93 

fully  Ponered  PC 

24.95 

Ganiecard  III 

39.95 

Clio 

20.95 

GrapniH  Eipsnder 

27.9s 

Hacker 

20,95 

Htcker  II 

26.9S 

J« 

31.49 

King's  Quest  1  or  (1 

CALL 

Knowledgeman  2.0 

319.9S 

Lotus 

CALL 

Nngng  Yr  Money 

1M.95 

NICfO  Cookbook 

22.00 

MICfOsoll  Word 

239.95 

Mulllplan 

110.95 

Norton  Utilllles 

55.95 

Option  Board 

73.00 

PFS:  Access 

59.95 

PFS:  Files 

75.95 

PFS:  Fitsi  CholM 

104.95 

PFS:  Graph 

75-95 

PFS:  Plan 

75.95 

PFS:  Write 

75,95 

PrinI  Shop 

34.95 

Prim  Shop  Cmpn. 

32.95 

PrinI  Shop  Gr.  '1 

19.95 

fl:Baie  5000 

339.95 

fleflei 

56.95 

Bepon  Card 

32.95 

Sidekick  protected 

29.00 

Sidekick  not  protecled  »M 

Sideways  Ver.  .-3 

39.95 

Speedkey 

104.95 

Spy  Hunter 

25.95 

SujMtClIC  3 

239,95 

Sup«kty 
Swift  Calt 

35.50 

97.95 

Sytnphony 
Think  Tenk 

CALL 
99.95 

Time  )a  Money 

71.95 

Tiaveling  SIdekicli 

36.95 

Tu*o  Database  Tlln 

39.95 

Turt»  Lighting 

56.95 

Turlw  Pascal  3.0 

59.95 

Turbo  Prolog 

69.95 

Turbo  Tutor 

23.95 

Ulllma  III 

35,49 

Visahle  BOSS 

3595 

Volkswriter  DIx  s3 

141.00 

Web,  Spell  Checker 

41.95 

Wiiardry 

36.93 

Word  Perfect 

219.95 

Wordstar 

214.95 

Wordstar  20001 

359.95 

APPLE  SOFTWARE 

Adv.  Conslrucfion  30.50 

Airhsarl  22.95 

Algeblasier  26,95 

Alpha  Plot  24.19 

A5C II  Express  73,95 

Auto  Worb  27,95 

Bag  or  Tricks  i  28.95 

Bank  Street  Filer  39.95 

Bank  Street  Mailer  39,95 

Bank  Street  Writer  39.J5 

Bank  Street  Speller  39,95 

Bard's  Tale  27,50 

Beagle  Bag  14,95 

Beagle  Basic  17.69 

Beagle  Graphics  29.95 

Beneath  Apple  DOS  13.95 

Big  U  17,69 

Bookends  64,95 

Bop  t  Wrestle  20.95 

Breakers  30.95 

Captain  Goodnight  19.95 

Carmen  Sandiejo  22.95 

Certiricale  Maker  32.95 

Chan'n  Graph  Tlb>  23,95 

Classmales  34.95 
Compuler  Ouanerback  27.95 

Complete  Grapbics  27,95 

Crypt  of  Medea  21.95 

Database  Toolboi  23.95 

Dazzle  Draw  34.95 

D-Code  20.49 

DiskOuick  15,49 

Dollars  i  Sense  67,95 

DOS  Boss  12,69 

Double-Take  17.69 

Eido<ofl  22.95 

Essential  Data  Du;  29.95 

Eltra  K  20.49 

Pantavfsion  2B.49 

Fat  Cat  17.69 

FieiType  14,95 

FonlrixIS  53,25 
Fntpks  1  thru  13      ea.  13,00 

Font  Works  34.95 

Forecast  35.00 

Frame-Up  14.95 

Gato  20,45 

G  I  Joe  19,95 

Graphics  Department  S4.95 

Graphic  Magiciar>  26,95 

Gtaphviorhs  56,95 

GPLE  25.95 

Handler  Package  54,95 

lmposslt>le  Mission  23,50 

1,0.  Silver  15.69 

Jeeves  34,95 

Karateka  19.4S 

Knight  o(  Diamonds  19.95 

Kids  on  Keys  17.95 

Kid  Writer  11.89 

King's  Ouesl  I  or  II  2E.0O 

Koronis  Rirt  23.49 

Legacy  or  Llylgamyn  22.95 

List  Handler  36.95 

Locksmith  56.95 

Macroivorks  17.95 

MngngYr  Money  103,95 

Megaworks  61.95 

Merlin  37.95 

Merlin  Pro  55.95 

Merlin  Combo  63.95 

Micro  Cookbook  21.45 

Millionaire  31,95 


^-          APPLE  SOFTWASE 

Mirilplx 

14.69 

Moebius 

35,95 

MouseWnte 

94.95 

Munch-A-Bug 

23.95 

NATO  Commander 

19,45 

PFS:  Plan 

69.95 

PFS:  Write 

69.95 

PFS:  RIe 

59,95 

PFS:  Graph 

59,95 

Piece  ol  Cake  Math 

19,95 

Pinpoint 

39,95 

Prince 

4S,9S 

Prinlogtapher 

23.9S 

Printmaster 

27,95 

Prt,  Sh.  (Color  Prtr.l 
PrtShpGr.  fl,2,or3 

21,49 

14,49 

Pdnt  Shop  Comp. 

23,49 

Probyler 

17,69 

Promo  DOS 

14.69 

Prof,  tour  gotr 

25.B9 

Power  Prim 

24.95 

Quicken 

48SS 

Report  Card 

31.95 

Rescue  on  Fradalus 

23.50 

Reponvrorks 

68.95 

Rescue  F^ajders 

24.95 

Science  tool  kll 

39.95 

Sensible  Grammar 

52.95 

Sensible  Speller 

63.95 

Shape  Mechanic 

20,00 

Sideways 

41.95 

Silicon  Salad 

12.69 

Skytoi 

24.25 

Spellworks 

27.95 

Spitfire  Simulator 

24.75 

Spy  Kunlcr 

26.00 

Sticky  Bear  ABC 

22.9S 

Cai  Builder 

22.95 

Math 

22,95 

r^  umbers 

22,95 

Reading 

22.95 

Sp«l1  grabber 

22.95 

Townbuitder 

22.95 

Typing 

22.95 

Summer  Games  1  or  11 

22.95 

SuperCaic  3A 

109.95 

Terrapin  Logo 

54.50 

Thmk  Tank 

W.39 

Thinkworks 

61.95 

Time  Is  Money 

56.95 

Tip  Disk  r1 

12.00 

Toy  Shop 

39.95 

Trarsylvania 

11.95 

Trinity 

27,95 

Triple- Dump 

20,49 

Turbo  Database  TIbi 

39,95 

Turbo  Pascal  3.0 

34,95 

Turbo  Tutor 

20,50 

Typel 

29,95 

Ultima  11 

33,25 

Ultira  JV 

33,25 

Understanding  IE 

17.95 

Universal  fite  ranv 

24.95 

Utility  City 

14,69 

Video  Toolbox 

23.95 

Visable  6502 

31.75 

Wilderness 

38.95 

Wizardry 

27.95 

Wizard's  Toolbox 

23,95 

Wizprint 

14,49 

Word  Handler 

36.95 

Word  Perfect 

125.95 

World's  Gnst  Fiball 

22.95 

Wrile  Ciioice 

41.95 

Acro)el 

24.95 

Air  Rescue  1 

24.95 

Bard's  Tate 

27.SD 

Ballblaier 

22.95 

Back  to  Bastes 

1.14.9S 

Bank  Street  Storybook   27.95 

Bank  Street  Speller 

34.95 

Dank  Street  Writer 

34.95 

Basic  Toolkit 

29.95 

Blazing  Paddles 

24,95 

Brrwed  Time  64(126 

20.95 

Carmen  Sandiego 

22.95 

Color  Me 

20.95 

Cnldwn  to  Shtdwn 

20.95 

Fast  Tracks 

20.95 

Gertrude's  Secrets 

20.95 

GlJoe 

19.95 

Graphics  Magician 

27,95 

Grappier  CD 

79.95 

Grt  Amer  Road  Race 

20.95 

Hacker 

20.95 

Jet  64/126 

27,95 

Jet  Combat  Simulator 

20,95 

Karateka 

19.45 

Kennedv  Approach 

24.95 

Kola  Pad 

54.95 

Kung  fu 

20.95 

Liltle  Comp.  People 

24.95 

Mail  Order  Monsters 

24.95 

Merlin 

34,95 

Mig  Alley  Ace 

24,95 

Mulllplan  64f12l 

43,95 

Music  Shop 

31.95 

fiato  Commander 

19.95 

Paper  Clip 

41.95 

PFS;  File 

34.95 

PrinI  Shop 

29.95 

Print  Shop  Comp. 

21.95 

Pr.  ShopGr,  l,2,or3 

13.95 

Rescue  on  Fractalus 

22.95 

Scrabble  64/128 

27,95 

Sideways 

20.95 

Sflem  Service 

19.9S 

Spitfire  Ace 

20.95 

Spreadslieet 

34.95 

Spy  vs.  Spy 

20.95 

Sticky  Bear  ABC 

20,95 

Numbers 

20,95 

Opposites 

20,95 

Shapes 

20,95 

Summer  Games  1  or  It 

22,95 

Temple  of  Apshal  Tril, 

22,45 

Wodd's  Grist  Bsball 

19.95 

Wodd's  Grist  Fiball 

22.95 

Ballyhoo 

Clip  An  (Vol  t| 

Clip  Art  (Vol  2| 

Copy  II  • 

Crossword  Magic 

Crusade  in  Europe 

Cuttliroals 

Deadline 

Early  Games 

Easy  as  ABC's 

Enchanter 

Family  Roots 

Fraction  Factory 

F-15  Strike  Eagle 

Graphics  Expander 

Ghost  Busters 

Hitchhiker's  Guide 

Infidel 

Load  Runner 

Magic  Spells 

Maslertype 

Malh  Blaster 

Micro  Lg.  Baseball 

Micro  Lg.  Manager 

Micro  Lg.  Team 

Mind  Forever  Voy. 

Music  Construction 

Newsroom 

One*On.0ne 

Pitstop  II 

Ptanetlall 

Reader  Rabbit 

Sargon  ill 

Sal  (Harcorl  Brace| 

Seas  talker 

Sorcerer 

Speed  Reader  II 

Spellbreaker 

Spell  h 

Spy  Hunter 

Starcross 

Suspect 

Suspended 

Temple  of  Apshal  Tri 

Trinity 

Typrng  Tutor  III 

Will  Writer 

Winter  Games 

Wishbringei 

Witness 

Word  Attack 

World's  Grtsl  Bsball 

ZorkI 

Zork  II  or  lil 


22.49 
16.49 
21.95 
17.95 
21.95 
22.95 
23.49 
27.95 
19.95 
21.49 
22.49 
149.95 
19.95 
20,00 
22.95 
23.95 
22.49 
25.95 
19.45 
20,75 
22,95 
26.95 
22,95 
22.95 
13.95 
24.95 
24.75 
30,95 
24,00 
23.50 
22.49 
22.75 
27.20 
45.00 
22.49 
25,95 
36,95 
26,95 
26,95 
26,00 
27,95 
25.95 
27.95 
22.95 
22.49 
28.95 
27.95 
22,95 
22.49 
22.4) 
26.95 
19.95 
22.49 
25.95 


CompuServe  Starter  21.95 

Datacase  7.95 

DiskNolcher  4.9s 

Fiip-n-Flie  10,95 

Lemon  31.95 

Lime  48.95 

ACPLE  HARDWARE 


!0  Col.  64K  Card  {II  E|   49.95 

Apple  Cai  tl 

184.95 

Disk  Drive  Cont 

CALL 

Disk  Drive  Hi  Tech 

119.95 

Gibson  light  Pen 

148.00 

Grappier  Buffered 

114.95 

Crappier  Pro 

69,95 

Grappier  (serial) 

69,95 

Grappier  C 
Holiink 

69,95 

44,95 

Kraft  Joystick  IIE  IIC 

23,95 

Koala  Pad  * 

70,45 

Laser  128  Compuler 

394.95 

Mach  II  Joyshck 

25.95 

Mach  III  Joystick 

31,95 

Micromodem  IIE 

139,95 

Mockingboard  A  or  B 

65,95 

Mockingboard  C 

116.00 

Mockingboard  0 

126,45 

MulliramCX512K 

209,00 

Mulliram  IIE  B0i'64K 

124,00 

Paddleslicks 

26.50 

Parallel  Piinier  Card 

44.95 

Prometheus  1200A 

254.95 

Pfinl-ll 

122.95 

Super  Serial  Card 

94.95 

System  Saver  Pan 

51.49 

Thunder  Clock 

102.95 

Wildcard  II 

74,95 

ZEE  80A  Checkmate 

54,95 

Zoom  IIE 

102.95 

PRINTERS 

StarLV12lO 
Star  NX.1D 
Star  Powertype 
Printer  Stand 
Okldata162P 
Okimate  20 


199.95 
255.00 
344.95 
16,95 
229,95 
299.95 


Colored  prnlr  ribbons    CALL 
Color  Paper  Pack  12.95 

Print  Shop  Rerilli2,25 


MONITORS 

Magnavox  Monitors  CALL 

Amdek  Color  SOO  414.99 

Samsung  Color  Mntr  169.96 


SILICON  EXPRESS 

5955  E.  Main  St.    Columbus,  Ohio  43213 
1-614-868-6868 


YOUR  ORDER  FORM 
SILICON  EXPRESS 

5955  E.  Main  Street    Coiumbus,  Oliio  43213 

NAME 


ADDRESS . 
CITY 


. STATE  . 


.ZIP. 


CHARGE  CARD  M. 


.  Exp.  Daje  . 


OTY. 

DESCRIPTION 

PRICE 

Compu 
Phone 

er  Type                                         SHIPPING 

Mo                                                        TOTAL 

Add  S3  00  shipping.  4.95  in  Hawaii  and  AJa^a  MasBrCard,  Visa.  a«:ep!ea  Personal  checks 
anew  2  we«ks  5  5%  saJes  tax  for  Ohio  residertts.  Raturrts  accepted  wj|hin  30  days,  2t}^^ 
restocking  fee  it  nci  replaced  wiih  same  item.  Compatibility  not  guararneed. 


m  1.170 

KS  1180 


QQ  1190 
CF  1200 
HP  1210 

HJ  1220 


HC  1230 


DX  1240 


JS  1250 


QP  1260 


MX  1270 


QC  1280 


GJ  1290 


SS  1300 


BR  1310 


GS  1320 


AH  1330 


HQ  1340 


CF  1350 


XK  1360 


JA  1370 


CB  1380 


AD  1390 


DQ  1400 


NEXT  I:TC=1:ZT=0;AB=6 

FOR  I-l  TO  XT: IF  RT ( I ) 

=AB  THEN  TR(TC)=IsZT=Z 

T+1 :TC=TC+1 

NEXT: IF  ZT>0  THEN1210 

AB=AB-1 :GOTOlia0 

DH=INT(ZT*RND(1) )+l:HD 

aTR(DH) :H=T1(HD) 

XX=15 iYY=24 :GOSUB530 :P 

RINT"(EVsilBLUl 

[11     SP ACES H HOME) "!FG= 

FG+1 !GOTO410 

DATA    126,102,102,126,1 

02,102,102,0,102,102,1 

02,102,102,102,126,0 

DATA   126,98,96,96,96,9 

8,126,0,126,98,96,120, 

96,98,126,0,126,98 

DATA    98,120,96,96,96,0 

,126,102,96,110,102,10 

2,126,0,126,90,24,24 

DATA    24,90,126,0,96,96 

,96,96,98,98,126,0,102 

,118,126,126,110,102 

DATA   102,0,99,119,127, 

107,99,99,99,0,126,102 

,102,102,102,102,126 

DATA    0,126,102,102,126 

, 96 , 96 , 96 , 0 , 1 26 , 102 , 10 

2,126,120,108,102,0 

DATA   126,102,96,126,6, 

102,126,0,126,90,2  4,24 

,24,24,24,0,124,102 

DATA    102,124,102,102,1 

24,0,56,24,24,24,24,24 

,60,0,60,54,6,12,48 

DATA   48,62,0,30,12,12, 

12,12,108,124,0,230,10 

8,120,112,120,108 

DATA   230,0,231,102,102 

,126,102,102,231,0,0,8 

,16,124,222,190,254 

DATA    124,198,198,198,2 

14 , 2  54 , 238 , 1 98 ,0 , 2  31 , 1 

02,102,102,102,60,24 

DATA    0,0,4,0,12,64,10, 

0,0,0,0,12,64,12,0,0,4 

,0,12,128,12,0,0,50 

DATA    244,4  7,2,3,3,3,3, 

2,3,4,4,4,4,3,3,4,4,4, 

4,3,3,4,4,4,4,3,2,3 

DATA    3,3,3,2,0,0,0,0,0 

,0,120,0,30,192,0,3,19 

2,0,3,192,0,3,0,0,0 

DATA    0,0,0,0,0,0,0,0,0 

,0,0,0,0,0,0,0,0,0,0,0 

,0,0,0,0,0,0,0,192,0 

DATA   3,192,0,3,192,0,3 

,120,0,30,0,0,0,1,1,1, 

2,1,3,1,4,1,5,1,6,2,1 

DATA    2,2,2,3,2,4,2,5,2 

,6,3,1,3,2,3,3,3,4,3,5 

,3,6,4,1,4,2,4,3,4 

DATA    4,4,5,4,6,5,1,5,2 

,5,3,5,4,5,5,5,6 


Program  2.  Atari  ST  Chain 
Reaction 

Version  by  Tim  Midkiff,  Editorial 
Programmer 

10     QPENW  2:FULLW  2:CLEABW  2: 

RANDOMIZE  0 
20     DIM  u!4,5)  ,1  (4,5),  j  <4,5)  , 

rt(30) ,tr (30) ,tx (30) ,ty (3 

0) 
30     FDR  i=0  TO  1 :  f  s  ( i  )  =0! hx  (i 

)=0!hy  Ci )=0:NEXT 
40     FOR  i=0  TO  4: FOR  j=0  TO  5 

:u(i,j)=0:l(i,j)=0:j(i,j> 

=4! NEXT 


50     j (i,0)=3:  j (i,5)=3!NEXT 
60     RESTORE  70: FOR  j=l  TO  4!j 

(0, j)=3: j (4, j)=3iREAD  a,b 

! j (a,b)=2:NEXT 
70     DATA  0,0,0,5,4,0,4,5 
80     RESTORE  110: FOR  i =0  TO  12 

iREAD  a*sFOR  j=l  TO  3 
90     c«=MID«<a«, j,l) :cD=VAL(c« 

)«125!PDKE  intin+j»2,co!N 

EXT 
100    POKE  intin,i:POKE  contrl , 

14: POKE  contrl+6,4; vdisys 

(0) sNEXT 
110    DATA  224,541,665,651,000, 

700,500,300, 100,070,050,0 

30,010 
120    RANDOMIZE  O 
130    COLOR  4:G0T0XY  0,3: PRINT 

TftB<14)"CHAIN  REACTION"; 
140    COLOR  3:G0TDXy  7, 6: PRINT 

"Number  of  players  (l/2>? 

f 
150    np=VAL(INPUT*(  1)  )  :  IF  npO 

1  AND  np<>2  THEN  150 
160    IF  np=2  THEN  210 
170    GOTOXY  0,9!PRINT  TAB(IO)" 

Computer  first  (Y/N)?"; 
IBO    tu=ASC (INPUT* ( 1> ): IF  tu>l 

00  THEN  tu=tu-32 
190    IF  tu<>89  AND  tu<>7B  THEN 

180 
200    tu=ABS(tu=89) 
210    COLOR  4:PRINT:CLEARW  2: EG 

TOXY  11,0:PRINT  "CHAIN  RE 

ACTION"; :GOSUB  650 
220  tu=-tu+l:cQ=tu»4+5 
230    IF  np=l  AND  tu=0  THEN  EDS 

UB  970: GOTO  260 
240    GGSUB  400 
250    IF  l(y,x)<>tu+l  AND  1  <y,  x 

)<>0  THEN  240 
260    pu=u (y, K > : u (y, X )=pu+l ! +s ( 

tu)=-fs(tu)+l:  IF  l(y,x)=0 

THEN  1 (y,x)=tu+l 
270    GOSUB  770 
280    IF  u(y,x)=j (y,x)  THEN  300 

290    GOTO  220 

300    e=0:fg=0:FDR  p=0  TD  4!PQR 

q=0  TO  5:y=p:x=q 
310    IF  u(y,x> >=j (y,x>  AND  e=0 

THEN  +9  =  llB0SUbl  49u 
320    NEXT  q,p:IF  e=l  THEN  3S0 
330    IF  fg=l  THEN  300 
340    GOTO  220 
350    COLOR  3:GGT0XY  13,17:PRIN 

T  "GAME  OVER"; 
360    FOR  i=l  TO  3:PRINT  CHR*(7 

);:FOR  j=l  TO  500:NEXT:NE 

XT 
370    GOTOXY  4,17:PRINT  "Press 

space  bar  to  play  again." 

3B0    k=INP(2):lF  k<>32  THEN  38 

0 
390    CLEARW  2: CLEAR: GOTO  20 
400    x=hx  (tu)  :y=hy  (tu)  iglDSUB  7 

10;PRINT  CHR«(7); 
410    dx=0:dy=0:k=INP(2) 
420    IF  k=  32  THEN  hx(tu)=xihy 
(tu>=y:t:Q=Oi  GOSUB  710jco= 
tu* 4 +5: RETURN 
430    IF  k=200  THEN  IF  y>0  THEN 

dy=-I 
440    IF  k=20B  THEN  IF  y<.4  THEN 

dy=l 
450    IF  k=203  THEN  IF  x >0  THEN 

dx=-l 
460    IF  k=205  THEN  IF  x<5  THEN 

dx  =  l 
470    IF  dx=0  AND  dy=0  THEN  410 

480    co=0:BDBUB  710; K=x+dx : y=y 


+dy:ca=tu«4+5! GOSUB  710:G 

DTD  410 
490    tx=x!ty=y!^o=4s GOSUB  710 
500    IF  tx>0  THEN  x=tx-l:EOSUB 

570 
510    IF  tx<5  THEN  K=tx+1: GOSUB 

570 
520    xatxilF  ty>0  THEN  y=ty-l! 

GOSUB  570 
530    IF  ty<4  THEN  y=ty+l: GOSUB 

570 
540    IF  -fsCOXl  OR  +s(l)<l  THE 

N  e=l 
550    y=ty:pu=u (y, X ) :u (y, K >=pu- 

j(y,x):BOSUB  770: IF  u(y,x 

)=0  THEN  I (y,x>=0 
560    co=0:x=tx:y=ty: GOSUB  710: 

RETURN 
570    IF  l(y,x)<>tu+l  THEN  ■fs(t 

u)=fs(tu)+u(y,x)  :-fs<-tu+l 

)=f s(-tu+l)-u(y,x) 
500    1  (y,  X  >  =tu+l :  pu=u  (y,x  )  !Li  (y 

,x)=pu+l:BOSUB  770: RETURN 

590    lp=0:IF  y>0  THEN  IF  1 (y-1 
,x)=2  THEN  ay=y-l!GOTD  64 
0 
600    IF  x>0  THEN  IF  l(y,x-l>=2 

THEN  ax=x-l:GOTD  640 
610    IF  x<5  THEN  IF  l(y,x+l)=2 

THEN  ax=x+l:GDTD  640 
620    IF  y<4  THEN  IF  l(y+l,x)=2 

THEN  ay=y+l:eOTD  640 
630    RETURN 

640    lp=li RETURN 

650    COLOR  1,1, 2: FOR  y=0  TO  4: 

yy=2a*y+12: FDR  x=0  TO  5:x 

K=32tx+59 
660    LINEF  xx,yy,xx+30,yy:LINE 

F  xx+30,yy,xx+30,yy+26 
670    LINEF  xx+30, yy+26,xx,yy+2 

6! LINEF  XX ,yy+26,Kx , yy 
680    NEXT  x,y: RETURN 
690    COLOR  l,0,tLi«4+4+i:  CIRCLE 

bx, by, i: RETURN 
700   COLOR  1,0, OS  CIRCLE  bx.by, 

4-i : RETURN 
710    yy=2S*y+ll!xx=32«x+5B:COL 

OR  l,co,co 
720    LINEF  xx,yy,xx+32,yy!LlNE 

F  xx+32,yy,xx+32,yy+2B 
730    LINEF  xx+32,yy+28,xx, yy+2 

SsLINEF  xx,yy+28,«x ,yy 
740    LINEF  xx+2, yy+2, xx+30, yy+ 

2-.LINEF  xK+30, yy+2,  xx+30, 

yy+26 
750    LINEF  xx+30, yy+26, xx+2, yy 

+26iLINEF  xx+2, yy+26, xx+2 

.yy+2 

760    RETURN 

770    yy=28*y+12:xx=32tx+59 

780    ON  pu+1  GOSUB  890,900,910 

,930,950,950 
790    k=u(y,x)+l! IF  k=6- THEN  k= 

5 
800         ON    k    GOTO    810,820,830,850 

,870,870 
810         RETURN 
820         FOR    i=l    TO    4: bx=xx+15: by= 

yy+13sG0SUB    690i NEXT: RETU 

RN 
830         by=yy+I3:F0R    i=l    TO    4: bx= 

XX +9 I GOSUB    690 
840         bx=XK+2l! GOSUB    690iNEXTlR 

ETURN 
850         FOR    i=l    TO    4: bx=xx+15i by= 

yy+9:GDSUB    690!by=yy+17 
860         bx=xx+9:S0SUB    690:bx=xx+2 

1; GOSUB   690: NEXT: RETURN 
870         FOR    i=l    TO    4! by=yy+13i bx= 

xx+9:G0SUB   690: bx=xx+21 ! G 

QSUB    690 
880         bx=xx+15!by=yy+7:GDSUB    69 
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0!by=yy+19:G0SUB  690iNEXT 

(RETURN 
B90    RETURN 
900    FOR  i=0  TO  3! bx=xx+15sby= 

yy+13:GaSUB  700; NEXT: RETU 

RN 
910    bY=yY+J3iFaR  i =0  TD  3:bxs 

KK+9iGDSUB  700 
920    bx=xx+21iGaSUB  TOOsNEXTsR 

ETURN 
930    FOR  i=0  TO  3! bx=xx+lS! by= 

yV+9sG0SUB  700:by=yy+17 
940    bx=KX+9; GDSUB  700:bx=xx+2 

liGDSUB  700i NEXT: RETURN 
950    FOR  i=0  TO  3: by=yy+13:bx= 

xx+9:G0SUB  700i bx=xx+21 :B 

OSUB  700 
960    bK=xx+15:by=yy+7!G0SUy  70 

0iby»yy+J9iG0SUB  700iNEXT 

t RETURN 
970    xt=0:FDR  y=0  TO  4: FOR  x=0 
TO  5iIF  l(y,x)=2  THEN  99 

0 
980    xt=xt+I ity (xt)=y! tx (xt)=x 

990    NEXT  x,y 

iOOO   EOTOXY  0, 16:PRINT! PRINT  T 

ABUS)  "Thinking. .  .  "  ; 
1010   FOR  i=l  TO  xt;rt (i)=0!tr( 
1 >=0:y=ty (i):x=tx (i) :GOSU 
B  590 
1020   IF  -fgsl  AND  IpOO  AND  u<y 

,x) >0  THEN  1230 
1030   IF  u<v,x)+l<>j (y,x)  THEN 

107O 
1040   IF  lp=l  AND  u(ay,ax)+l=j ( 
ay, ax)  THEN  rt(i)=6iG0T0 
UBO 
1050   IF  lp=l  THEN  rt(i>=2:GDT0 

UBO 
1060   IF  lp=0  THEN  rt(i)=l:G0T0 

11  BO 
1070   IF  j(y,xK>2  THEN  1110 
1080   IF  lp=0  AND  u<y,x)=l  THEN 

rt(i)=l:GOTD  1180 
1090   IF  lp=0  AND  u(y,x)=0  THEN 

rt(i)=4:G0T0  UBO 
1100   IF  lp=l  AND  u(y,x)=l  THEN 

rt (i ) =4: GOTO  1180 
1110   IF  u(ay,ax)+l=j (ay,ax>  TH 

EN  rtCi)=l!GQTO  1130 
1120   IF  u(y,x)+2<j (y,x>  THEN  1 

160 
1130   IF  Ip=l  AND  u<ay,ax)+i<j( 
ay, ax)  THEN  rt (i ) =5: GOTO 
1180 
1140   IF  lp=0  THEN  rt(i)=3iG0TO 
IISO 
■t  (i)' 
F  Ip: 
1180 
■t  (i)' 
lEXT:: 
■OR  i: 
THEN 
lEXTs 
ib=ab 
lh=IN 

) :y=ty(hd) !x=tx (hd) 
1230   GOTOXY  0, 16: PRINTi  PRINT  T 
AB(15)"  ";!fg=f 

9+1 > RETURN 

Program  3.  Amiga  Chain 
Reaction 

Version  by  Tim  Midkiff,  Editorial 
Programmer 

REFINT  a-ziDEFSNG  r  ,  g  ,  b-« 

SCREEN  1,320, 200, 3,1: WINDOW  3,"" 

, (0,0)- (311, 186) ,16,1:WIND0W  OUT 


1150 

rt(i>=2;GDT0  1180 

1160 

IF  lp=0  THEN  rt(i)=2:GDTD 

1180 

1170 

rt(i)=l 

1180 

NEXT:zt=0!ab=6 

1190 

FOR  i=l  TO  xt:IF  rt(i)=ab 

THEN  jt=zt+l:tr(zt)=i 

1200 

NEXT! IF  zt>0  THEN  1220 

1210 

ab=ab-I:GDTO  1190 

1220 

dh=INT  <zt«RND) +1 :hd=tr (dh 

PUT  3: COLOR  3.0* 

DIM  s(42,l),u(4,5) ,p(4,S) , j(4,5) 

,bx(4,5),by(4,5),n(l,5),ei:(528), 

wl(255),w2(255),rt(30) ,tr{30),tx 

(30),ty(30)-. 

FOR  1=0  TO  255:wl(i)=RND*255-128 

:w2(i)=RND*2  55-12a:NEXT-* 

RESTORE  PaletteData :F0R  1=0  TO  7 

:READ  r,g,b:PALETTE  i,r,g,b:NEXT 

PaletteData:  * 

DATA  0,0, .7, a, 0,0, .8, .8,0,. 7, .7, 

.7,. 33,. 87,0,. 9,. 9,. 9,. 6, 0,0,0,. 

6,0-« 

WIDTH  40 :CLS: RANDOMIZE  TIMER* 

GOSUB  InltShapes:e=0-* 

FOR  i=l  TO  3: FOR  j=l  TO  4:j(i,j) 

=4 : NEXT :j(i,0)=3:j(i,5)=3: NEXT* 

RESTORE  Corners: FOR  j=l  TO  4:j(0 

, j)=3: j(4, j)=3:READ  a,b:j(a,b)=2 

;NEXT* 

Corners:  DATA  0,0,0,5,4,0,4,5* 

RESTORE  BombPos:FOR  i=l  TO  4 : FOR 

3=1  TO  i:READ  bx( i , j ) , by ( i , j ) :NE 

XT  j,i* 

bx(4,5)=bx(4,4) :by(4, 5)=by (4,4)* 

BorabPos:  DATA  13,9,6,9,20,9,13,5 

,4,15,22,15,13,3,13,17,4,9,22,9* 

LOCATE  8, 14: PRINT  "CHAIN  REACTIO 

N"* 

LOCATE  12, 9: PRINT  "Number  of  pla 

yers  (1/2)7";* 

WHILE  npol  AND  np<>  2  :  np=VAL(  INK 

EYS) :WEND* 

IF  np<>2  THEN* 

LOCATE  16, 10: PRINT  "Computer  fir 

st  (Y/N)?":* 

WHILE  k$<>"Y"  AND  k$ <> "N" :k$=UCA 

SE5(INKEY?)  :WE1ID* 

tu=ABS(k5  =  "'!f"  )* 

END  IF* 

CLS: COLOR  3,1: LOCATE  1,13: PRINT 

"  CHAIN  REACTION  ";* 

GOSUB  DrawGrid* 

4 

MainLoop:* 

WHILE  e^a :tu»-tu+l ;co=tu+6* 

IF  np=l  AND  tu=0  THEN* 

GOSUB  Computer* 

ELSE* 

GOSUB  Human* 

WHILE  p(y,x)<>tu+l  AND  p(y,x):GO 

SUB  Human jWEND* 

END  IF* 

u(y,x)=u(y,x)+l :FS( tu)=FS( tu)+I : 

IF  p(y,x)=0  THEN  p{y,x)=tu+l* 

GOSUB  PlaceBoinb* 

IF  u(y,x)= j (y, x)  THEN  * 

Checker id:  e=0:fg=0:FOR  p=0  TO  4 

I  FOR  q=-0  TO  5:y=p:X=q* 

IF  u{y,x)>=j{y,x)  AND  e=0  THEN  f 

g=I: GOSUB  FullSquare* 

NEXT  q,p:IF  fg=l  AND  e=0  THEN  Ch 

eckGrid* 

END  IF* 

WEND* 

* 

EndGame:* 

COLOR  3,1 

AHE  OVER 

T* 

LOCATE  24, 5: PRINT 

bar  to  play  again 

k$=""! WHILE  kS<>" 

ND* 

SCREEN  CLOSE  3: WINDOW  CLOSE  3 

N* 

* 

Human:* 

WHILE  INKEY$<>"" : WEND : x=hx{ tu) :y 

«hy(tu) :dx=0:dy=0 : GOSUB  DrawCurs 

or :k?=" "* 

WHILE  kS<>"  ":k$"INKEYS* 

IF  k?=CHR$(28)  THEN  IF  y>0  THEN 


LOCATE  24, 15: PRINT  "  G 
;:FOR  i=l  TO  10000 :NEX 


Press  space 
" ;  * 
:k?=lNKEY5:WE 

:RU 


dy=-l* 

IF  k?=CHR$(29)  THEN  IF  y<4  THEN 

dy=l* 

IF  k?=CHR5C31)  THEN  IF  x>0  THEN 

dx=-l* 

IF  kS=CHR$(30)  THEN  IF  x<5  THEN 

dx-1* 

IF  dx<>0  OR  dy<>0  THEN* 

co=0: GOSUB  DrawCursor* 

x=x+dx :y=y+dy;co=tu+6 :GOSUB  Draw 

Cursor* 

dx=0:dy=0« 

END  IF* 

WEND : hx ( tu ) =x :hy ( tu ) =y* 

co=0: GOSUB  DrawCursor :co=tu+6 :RE 

TURN* 

* 

FullSquare:* 

r=a:yy=32*y+15 :xx=36*x+50:WAVE  0 

,wl:WAVE  l,w2* 

FOR  i=l  TO  4:PUT(xx+2,yy+2) ,er,P 

SET* 

FOR  j=l  TO  4:n(l, j)=INT(RND*3)-l 

:NEXT* 

r=-r+l:k=u(y,x)+l:bn=co-6:IF  k=6 

THEN  k=5* 

ON  k  GOSUB  b0,bl,b2,b3,b4,b4* 

FOR  m=255  TO  10  STEP-20 : SOUND  10 

0, .l,m,0* 

SOUND  100, .l,m,3!F0R  n=l  TO  RND* 

20: NEXT  n,m:NEXT* 

tx=x:ty=y:Jl=0:Kl=k-l:yl=32*y+15 

+by(l, 1) :xl=36*X+50+bx(i,l)* 

IF  tx>0  THEN  x=tx-l:dx=-l :dy=0:G 

OSUB  ExplodeBombs: GOSUB  AddBorab* 

IF  tx<5  THEN  X=tx  +  l:dx  =  I:dy='0:GO 

SUB  ExplodeBombs :GOSUB  AddBorab* 

x=tx:IP  ty>0  THEN  y=ty-l : dy=-l :d 

X=0:GOSUB  ExplodeBombs: GOSUB  Add 

Bomb* 

IF  ty<4  THEN  y-ty+1 :dy=l :dx=0 :GO 

SUB  ExplodeBombs: GOSUB  AddBomb* 

IF  FS(0)<1  OR  FS(1)<1  THEN  e=l* 

y=ty:u(y,x)=u(y,x)-j(y,x) : GOSUB 

PlaGeBomb:IF  u(y,x)=0  THEN  p(y,x 

)=0* 

RETURN* 

AddBomb:* 

IF  p(y,x)<>tu+l  THEN  FS(tu)=FS(t 

u ) +u ( y , x ) I FS ( -tu+1 )=FS ( -tu+1 ) -u{ 

y,it)* 

p(y,x)=tu+l  :u{y,x)=u(y,x)  +  l :GOSU 

B  PlaceBomb: RETURN* 

* 

DrawGrid:* 

FOR  y=0  TO  4:yy=32*y+16:FOR  x=0 

TO  5: xx=36*x+51* 

LINE(xx,yy)-(xx+34,yy+30) ,2,b* 

NEXT  x,y* 

GET(xx+l,yy+l)-(xx+33,yy+29),er : 

RETURN* 

•4 

DrawCursor;* 

yy=3  2*y+15: xx=36*x+50* 

LINE(xx,yy)-(xx+36,yy+32),co,b* 

LINE ( xx+2 , yy+2 )- ( xx+34, yy+30 ) , co 

,b  * 

RETURN* 

* 

PlaceBomb:* 

yy=3  2*y+15:xx=36*x+50: r=0 : bn=co- 

6* 

PUT(  xx+2,yy4-2}  ,er ,  PSET:k=u(y  ,x)  + 

1 :IF    k=6    THEN   k-5* 

ON   k   GOTO   b0,bl,b2,b3,b4,b4* 

b0:    RETURN* 

bl  :    PUT(xx+bx(l,k-l) ,yy+by(l,k-l 

)) ,s(0,bn) : RETURN* 

b2:    FOR    j=l    TO    k-1 : PUT( xx+bx ( 2 , j 

)+n(r, j) ,yy+by(2, j)+n(r,j)),s(0, 

bn) : NEXT: RETURN* 

b3:    FOR    j=l    TO    k-1 : PUT( xx+bx ( 3 , J 

)+n(r, j),yy+by(3, j)+n(r,j)*,3(0. 
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bn) : NEXT: RETURN* 

b4:  FOR  j=l  TO  K-1 : PUT( xx+bx ( 4, j 
)+nCr, j) ,yy+by(4, j)+n(r,j)),s(0, 
bn)  :  NEXT:  RETURN-* 

CheckNeighbor  :■* 

fp=l:IF  y>0  THEN  IF  p(y-l,x)=2  T 

HEN  ay=y-l:RETURN* 

IF  x>0  THEN  IF  pCy,x-l)=2  THEN  a 

x=x-l: RETURN* 

IF  x<5  THEN  IF  p(y,x+l)=2  THEN  a 

x=x+l : RETURN* 

IF  y<4  THEN  IF  p(y+l,x)  =  2  THEN  a 

y=y+l: RETURN* 

fp=0:  RETURN* 

* 

Computer:* 

Xt=0:FOR  y=0  TO  4: FOR  x=a  TO  5* 

IF  p(y,x)<>2  THEN  xt=xt+l : ty ( xt ) 

=y !tx(xt)=X* 

NEXT  x,y* 

LOCATE  24,15xCOLOR  3,0: PRINT  " Th 

inking ...";* 

FOR  1=1  TO  xt!rt(i)=0:tr(i)=0:y= 

ty(i) :x=tx(i) rGOSUB  CheckNeighbo 

r* 

IF  fg=l  AND  fp  AND  u(y,x)>0  THEN 

EndComputer* 

IF  u(y,x)+l=j(y,x)  THEN  * 

IF  fp=l  AND  u(ay, ax)+I=j(ay,ax) 

THEN  rt( i)"6;G0T0  CheckNext* 

IF  fp=l  THEN  rt{i)=2!G0T0  CheckB 

ext* 

IF  £p=0  THEN  rt(i)-l:GOTO  CheckN 

ext* 

END  IF* 

IF  3(y,x)=2  THEN* 

IF  fp=0  AND  u(y,x)=I  THEN  rt(i)= 

1:G0T0  CheckNext* 

IF  fp=a  AND  u(y,x)=0  THEN  rt(i)= 

4: GOTO  CheckNext* 

IF  fp=l  AND  u(y,x)=l  THEN  rt(i)= 

4: GOTO  CheckNext* 

END  IF* 

IF  u(ay,ax)  +  l>=j(ay,ax)  THEN  rt(i 

)=1:GOTO  CheckNext* 

IF  u(y,x)+2>=j(y,x)  THEN* 

IF  fp=l  AND  u( ay,ax)+l< j(ay,ax) 

THEN  rt{i)=5:G0T0  CheckNext* 

IF  fp=0  THEN  rt{i>=3jG0T0  CheckN 

ext* 

rt(i)=2:G0T0  CheckNext* 

END  IF* 

IF  fp=0  THEN  rt(i)=2:G0T0  CheckN 

ext* 

rt(i)=l* 

CheckNext:  NEXT: zt=0 ;ab=6* 

WHILE  zt=0* 

FOR  i=l  TO  xtrIF  rtCi)=ab  THEN  z 

t=zt+l:tr(zt)«i* 

NEXT:ab=ab-I* 

WEND* 

dh=INT(zt*RND)+l:hd=tr{dh) :y=ty[ 

hd) :x=tx(hd)* 

EndComputer:  LOCATE  24, 15: PRINT 

"  "; sfg-fg+1: RETURN* 

* 

ExplodeBombs : * 

Jl=JH-l:xx=xl-bx(l,l) :yy=yl-by(l 

, 1 ) : s=1087 : bn=co-6* 

WAVE  0, SIN: SOUND  660,-5,255* 

FOR  j=l  TO  500: NEXT: SOUND  0,0,0* 

PUT ( xx+bx (Kl,Jl)+n(r,Jl), yy+by (K 

l,Jl)+n(r,Jl)) ,s(0,bn)* 

IF  dy=0  THEN  * 

X2=Xl+35*dx:dx=dx*4:PUT(xl,yl) ,s 

(0,bn)* 

FOR  i=xl  TO  X2  STEP  dx:s=s-40:SO 

UND  s,l,50* 

PUT(i,yl) ,s(0,bn) : PUT(i+dx,yI ) , s 

{0,bn) :NEXT* 

PUT( xx+3,yy+3 ) ,er* 

ELSE* 

Y2=yl+31*dy:dy=dy*4:PUT(xl,yl) ,s 

(0,bn)* 


FOR  i=yl  TO  Y2  STEP  dyis=s-40:SO 

UND  s,l,50* 

PUT(xl,i) ,s(0,bn) :PUT(xl,i+dy) ,s 

(0,tan) :NEXT* 

PUT(xx+3,yy+3 ) ,er* 

END  IF* 

RETURN* 

* 

InitShapes :* 

RESTORE  RedBomb* 

FOR  j=0  TO  1:F0R  i=0  TO  42* 

READ  a5:s(  i,  j)=VAL(  "S:H"+a$)  :  NEXT 

i , j : RETURN* 

* 

RedBomb:  DATA  B, D, 3 , 200,400,400, 

0,1800* 

DATA  3000, 1B00,A00,400,A00,1B00, 

0,0* 

DATA  0,0,0,E00,2780,4FC0,E4E0,F5 

E0* 

DATA  FBE0,F5E0,64C0,3F80,E00,200 

, 400, 400* 

DATA  E00, 3F80,7FC0, E4E0,FSE0, FEE 

0,F5E0,64C0* 

DATA  3F80,E00,3F80* 

* 

GreenBorab:  DATA  B,D, 3 , 200, 400,40 

0,E00,3F80* 

DATA  7FC0,FFE0,FFE0,FFE0,FFE0,7F 

C0,3F80,E00* 

DATA  0,0,0,E00,2780,4FC0,E4E0,F5 

E0* 

DATA  FBE0,F5E0,64C8,3FB0,E00,200 

,400,400* 

DATA  E00, 3F80,7FC0,E4E0,F5E0,FBE 

0,F5E0,64C0* 

DATA  3F80,E00,3F80* 

* 


Program  4.  Apple  II  Chain 
Reaction 

Version  by  Tim  Midkiff,  Editorial 
Programmer 

f'  10  urM  Ll(4,5)  .L(4,5)  ,  J(4,5)  ,B 
X (4.5> ,BV(4,5) ,RT(30) ,TR(3 
il)  .  rx  t3ei  ,  TY(30) 

£F    15    FOR     1     =     1     TO    3:     FDR    J    =     1 
TO    4:  J(I,J>     =    4:     NEXT    sJd 
,ei)     =    3:J(I,5)     =    3:     NEXT 

tJ  20  FDR  J  =  1  TO  4:J(0,J>  =  3: 
J(4,J)  =  3:  READ  ft,B:J<A,B 
)     ■=    2:     NEXT 

Sf    25    DATfi    0.0,^,5,4,0,4,5 

A=  30  TEXT  :  HOME  :  VTAB  8:  HTAB 
14:  PRINT  "CHAIN  REACTION 

VTftB  12:  HTAB  9:  PRINT  "NU 
MBER  OF  PLAYERS  (l/'2>?"; 
BET  K»:   IF  K*  <  >  "1"  AND 
K«  <■.  3  "2"  THEN  40 
NP  =  VAL  (Kt):  IF  NP  =  2  T 
HEN  310 

vrA8  16:  HTAB  10:  PRINT  "C 
OMPUTER  FIRST  (Y/N)?"; 
BET  K*:  IF  K*  <  >  "V"    AND 
K«  <  >  "N"  THEN  55 
TU  -  ABS  (K*  -  "Y") 
HGR  :  VTAB  21:  HTAB  14:  P 
RINT  "CHAIN  REACTION";:  G 
nSUB  10013 
TU  =  -  TU  +  I 
IF  NP  =  1  AND  TU  =  0  THEN 

G05UB  1970:  BOTO  420 
GOSUB  540 

IF  L(Y,X)  =  -  TU  +  2  THEN 

390 

B2  420  U<Y,X)  -  U(Y,X)  +  1:FS(TU 

)  =  FS(TU)  +  1:  IF  L(Y,X) 

=  0    THEN  L(Y,X)  =  TU  +  1 

CC  430  GOSUB  1300 


C5 

33 

26 

40 

;i 

45 

SB 

50 

f5 

55 

6C 

60 

U 

310 

il 

370 

If 

3a0 

SO 

390 

Dl 

410 

A3  440 


Bl  445 

2^   450 


3:  455 


fl2  466* 


4B 

463 

B5 

465 

CS 

470 

45 

480 

m 

490 

^- 

500 

iF 

540 

?i  545 
26  54  B 

'7  550 
BE  5&0 
19  570 
C2  580 
TE  5B5 
23  590 

m  710 

ED  715 

K   720 

D5  730 

Bl  740 
(Z  750 

U   760 

4A  770 

60  7B0 

84  790 

82  795 
B4  800 

3?  810 
47  B70 
K   890 

7B  910 


IF  U(Y,X)  =  J(Y, X)  THEN  4 

50 

GOTO  370 

E  -=  0:F6  =  0:  FOR  A  =  0  T 

0  4s  FOR  B=0TD5:Y=A 

:X  =  B 

IF  U(Y,X>  >  =  J(Y,X)  AND 

E  =  0  THEN  FB  =  1:  BOSUB 

710 

NEXT  B,A:  IF  E  =  1  THEN  4 

70 

IF  F6  =  1  THEN  450 

BDTG  370 

HTAB  16:  VTAB  23:  PRINT  " 

GAME  OVER";:  FOR  I  =  1  TO 

1000:  NEXT 
HTAB  6:  PRINT  "PRESS  SPAC 
E  BAR  TO  PLAY  AGAIN."; 

POKE  49168, 0:K  =  PEEK  (49 

152)  -  128:  IF  K  <  >  32  T 
HEN  490 
RUN 

X  =  HX(TU  +  1):Y  =  HY<TU 

+  1):  HCOLOR=  TU  »  4  +  1 : 
GOSUB  1200:  POKE  <4916B) 

,0 

DX  =  0:DY  =  0:K  =  PEEK  (4 

9152)  -  12B:  IF  K  <  0  THE 

N  545 

Kt  =  CHR*  (K):  POKE  49168 

,0:  IF  K«  =  "  "  THEN  HCOL 

OR=  4:  GOSUB  1200:HX(TU  + 

1)  =  X:HY<TU  +  1)  =  Y:  R 
ETURN 
IF  K*  =  "I"  THEN  IF  Y  >  0 

THEN  DY  =  -  1 
IF  K*  =  "t1"  THEN  IF  Y  <  4 

THEN  DY  -  1 
IF  K«  =  "J"  THEN  IF  X  >  0 

THEN  DX  =  -  1 
IF  K«  =  "K"  THEN  IF  X  <  5 

THEN  DX  =  1 
IF  DX  =  0  AND  DY  =  0  THEN 

545 
HCaLOR=  4:  BOBUB  1200: X  = 

X  +  DX:Y  =  Y  +  DY:  HCOLD 
R=  TU  »  4  +  1:  GOSUB  1200 
:  BOTO  345 
R  =  0:YY  =  30  «  Y:XX  =  38 

»  X  +  30 
FOR  I  =  1  TO  U(Y,X>:B  =  P 
EEK  (  -  16336) :  FOR  J  =  1 

TO  5:  NEXT  J, I 
U(Y,X>  =  U(Y,X)  -  J(Y,X): 

GOSUB  1300 
IF  U(Y,X)  =  0  THEN  L(Y,X) 

=    0 
TX  =  X:TY  =  Y 
IF  TX  >  0  THEN  X  =  TX  -  1 
:  GOSUB  800 

IF  TX  <  5  THEN  X  =  TX  +  1 
:  BD5UB  800 

X  =  TX:  IF  TY  >  0  THEN  Y 
"  TY  -  1:  GOSUB  B00 
IF  TY  <  4  THEN  Y  =  TY  +  1 
:  GOSUB  800 
IF  FS(0)  <  1  OR  FS(l)  <  1 

THEN  E  =  1 

Y  =  TY:  RETURN 

IF  L(Y,X)  <  >  TU  +  1  THEN 

FS(TU)  »  FSfTU)  +  U(Y,X) 

jFS<  -  TU  +  n  -  FS(  -  TU 

+  I>  -  U(Y,X) 
L(Y,X)  =  TU  +  1:U(Y,X)  = 
U(Y,X)  +  1:5  -  PEEK  (  -  1 
6336) :  GOSUB  1300:  RETURN 
LP  =  0:  IF  Y  >  0  THEN  IF 
L(Y  -  1,X)  »  2  THEN  AY  = 

Y  -  1:  SOTO  960 

IF  X  >  0  THEN  IF  L<Y,X  - 
1)  "  2  THEN  AX  -  X  -  1:  Q 
OTO  960 
IF  X  <  5  THEN  IF  L(Y,X  + 
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SAVE 


SUPER  VALUES 

PKOrKCrO  KiN  IKRPUIXKS 


SALE 


SINGLE  SIDED/DOUBLE 
DENSITY  DISKS 

.29  ea. 

lOO^e  Certified  5V*"  Hoppy  disks.  LifeUme 
Wamuity,  automatic  lint  cleaning  liner 
included.  1  Box  of  100  $29.00  List  $1.99  ea. 
SALE  $.29  ea. 

VOICE  SYNTHESIZER 
SALE  $70  Q^ 

^^m^%J  List  $89 
Just  plug  it  in  and  you  can  program  words 
and  sentences,  adjust  volume  and  pitch, 
make  talking  adventure  games,  sound  action 
games  and  customized  talkies!  PLUS 
($19.95  value)  TEXT  TO  SPEECH  program 
included  FREE.  (Disk  or  Tape)  List  $89.00 
SALE  $29.95 

VOICE  COMMAND 
MODULE 

SALE  $20  OS 

^^  m  JtJ  list  S80 

The  VCM  is  a  speech  recognition  device  that 
lets  you  give  commands  to  your  C-64  with 
your  voice.  List  $79.95  SALE  $29.95 

SUPER  AUTO  DIAL  MODEM 
SALE  $20  OS 

^J  •  ^%J  List  $99 

Easier  to  use  than  dialing  your  telephone. 
Features  on-line  clock,  dialing  from 
keyboard,  capture  and  display  high 
resolution  characters,  and  much  more. 
Includes  exclusive  easy  to  use  program  for 
up  and  down  loading  to  printer  and  disk 
drives.  Bes/  in  V.S.A.  List  $99.00  SALE 
$29.95 

1200  BAUD  MODEM 
SALE  $70  OS 

1^  %ZfO  List  $199 

Same  features  as  the  above  modem  along 
with  C-128  mode  and  1200  Baud  speed.  List 
$199.00  SALE  $79.95 

SOFXWARE 

ACCUI 

ACTION  PACK  (D) *W-»S 

LEADER  BOARD  (D) «.»« 

COURSES  FOR  LEADER  BOARD  (D) 13.9S 

MACH  5(Q »■« 

MACH  1 28  (O *»•»* 

TENTH  FRAME  P) U-W 

ACCOLAM 

ACE  OF  ACES  (D) *l>-»5 

DAM  BUSTERS  (D) 1»-9S 

ACCOLADE  FOOTBALL  (D) 19.W 

1>.9S 


FIGHT  NIGHT  (D) 

HARDBALL   (D) '«-95 

LAW  OF  THE  WEST  (D) I'.M 

KILLED  UNTIL  DEAO  (D) 1».W 

COIMI 

SUPER  HUEY  II  {D( *!<.»* 

TALLADEGA    (D) «■» 

BEYOND  FORBIDDEN  FOREST  (D) -  I4.»S 


■CI 

PRO  OOLF  BY  TOM  WEISKOPF  (D) $11.»S 

MR.  TESTEK(D) J.*5 

PRINTERS  LIB,  1  (D) ».W 

PRINTERS  LIB.  2  (D) I.9S 

DATABASE  MOR./PLUS  FOR  CI 28  <D) M.H 

TASK  FORCE  (D> *Si 


PRINT  SHOP  (D) «7,S5 

GRAPHICS  LIB.  I,2of3(D) 1S.M 

COMPANION   (D) !!.« 

TOY  SHOP  (D) J9.M 

WHERE  IS  CARMEN  SAN  DIEOO  (D) 21.W 

GRAPHICS  LIB.  HOLIDAY  ED.  (D) 15.95 

QATA  lAST 

COMMANDO  (D) n2.»5 

KARATE  CHAMP  (D) a.»S 

KUNG  FU  MASTER  (D) J2.SS 

DATA  SOFT 

221  B  BAKER  STREET  (D) JU.95 

MERCENARY  (D) I».9S 

NEVER  ENDING  STORY  (D) 1».»5 

MIND  PURSUIT  (D> 1S.»5 

VIDEO  TITLE  SHOP  (D) M.95 

THEATRE  EUROPE  (D) I9.9S 

DISieNWAM 

BODY  TRANSPARENT  (D) C«,95 

EUROPEAN  NATIONS  &  LOCATIONS  (D) 19.95 

STATES  AND  TRAITS  (D) l»,95 

lUCnONK  ART* 

HEART  OF  AFRICA  (D) S9.95 

ONE  ON  ONE  (D) 9.95 

PINBALL  CONTRUCTION  <D) 9.9S 

MUSIC  CONSTRUCTION  (D) 9.95 

RACING  DESTRUCTION  (D) 9.95 

MARBLE  MADNESS  (D). 24.95 

CHESSMASTER   (D) 26.95 

BATTLEFRONT  (D) 36,95 

LORDS  OF  CONQUEST  (D) 22.95 

■LUf  CHIP 

BARON   (Dt ;■, JI6.9S 

MILLIONAIRE  (D) 16.95 

TYCOON  (D) 16.95 

■PTX 

CHAMPIONSHIP  WRESTLING  <D) $23.95 

FAST  LOAD  (Q 22J5 

MOVIE  MONSTER  (D). 23.95 

WINTER  GAMES  (D) 13.95 

WORLD  GAMES  (D) 24.95 

WORLD  KARATE  (D) 17.95 

WORLD'S  GREATEST  FOOTBALL  <D) 12.95 

PIMIIKD 

COLOSSUS  CHESS  (D) $21.95 

ELITE  64  (D) 19.95 

FRANKIE  GOES  TO  HOLLYWOOD  (D) 21.95 

BATTLE  OF  BRITAIN/BATTLE  OF  MIDWAY  (D) 9.95 

IWO  JIMA/FAULKLANDS  <D) 9.95 

TALKING  TEACHER  (D) 24.95 

HI— TICH  EXP«SIH3NS 

CARD  WARE  (D) 17.95 

HEART  WARE  (D) 7.95 

PARTY    WARE(D) 9.95 

WARE  WITH  ALL  KIT  (D) 9.95 

JINGLE  DISK  (D) 5.95 

HOLIDAY  PRINT  PAPER  (D) 7.95 

SUI— LOGIC 

FLIGHT  SIMULATOR  II  (D) S31.95 

JET  (D) 24.95 

FOOTBALL   (D) 27.9S 

BASEBALL  (D) 31.95 

5.S.I. 

ROADWAR  2000  <D) S23,»S 

BATTLE  OF  ANTIET AM  (D) 31.95 

GETTYSBURG  (D) 34.95 

MECH  BRIGADE  (D) 34.95 

NAM    (D) 23.95 

U.S.A.A.F.    (D) M.9S 

KAMPFGRUPPE  (D) 34.95 

WAR  SHIP  (D) 34.95 

HAYDCN 

SARGON  II  (D) S9.95 

SAT  VERBAL  (D) l*-»5 

SAT  MATH  (D) 14.95 

SAT  PRATICE  TEST  (D) 14.95 

SOFTSTNC 

ACCOUNTANT.  INC.  C1I8  (D> K9.9S 

DESK  MANAGER  (D) 24.95 

KID  PRO  QUO  (D) 22.95 

MODEL  DIET  (D) 11.95 

TRIO  CM  (D) 29.95 

ipiNNAKiR  ■uvionirMt 

DELTA  DRAWING  (Q 59.95 

NUMBER  TUMBLERS  (C) 9.95 

SEA  SPELLER  (C) 9.95 

UP  A  ADD'EM  (C) 9.9S 


BEST  SERVICE  IN  THE 

U.S.A.  •  90  DAY 

REPLACEMENT 

WARRANTY  •  ONE  DAY 

EXPRESS  MAIL  •  15  DAY 

FREE  TRIAL  •  OVER  500 

PROGRAMS  •  A  CUSTOMER 

LIST  OF  OVER  3,000,000 

LARGEST  IN  THE  U.S.A. 


CAIA.  FOR  FREE 

CATALOG  WITH  $2.00 

OFF  COUPON! 


SPECIAL  BONUS 
COUPON 


We  pack  a  special  software  discount 
coupon  with  every  Commodore  64 
Computer,  Disk  Drive,  Printer,  or 
Monitor  we  sell!  This  coupon  allows 
you  to  SAVE  OVER  S250  off  sale 


pnces 


(EXAMPLES) 

PROFESSIONAL  SOFTWARE 

COMMODORE  64 

Name  List       Sale    Coupon 


B.  I.  Homepak 

$49.95 

$19.95 

$17.95 

Super  Huey  U 

SI  9.95 

$14.95 

$12.95 

Flight  Conlrol  Joystick 

J19.95 

$12.95 

$10,00 

Newsroom 

$49.93 

$32.95 

$29.93 

Leader  Board 

$39.95 

$23.95 

$22.95 

TV  Tuner 

$99.95 

$49.95 

$39.95 

$34.95 

$23.95 

$21.93 

Create  with  Garfield 

$29.95 

$16.95 

$14.95 

Ceos 

$59.95 

$39.95 

$37.95 

SAT  The  Perfect  Score 

$69.95 

$42.95 

$39.95 

World  Games 

$39.95 

$24.95 

$22.95 

Millionaire 

$29.95 

$16.95 

$14.95 

Trinity 

$34.95 

$24.95 

$22.95 

CI 28  Partner 

$69.95 

$49.95 

$44.93 

Robotics  Workshop 

$149.95 

$124.95 

$114.95 

CI  28  Programmers 

$21.95 

$12.95 

$9.95 

Reference  Guide 

fSee  over  100  coupon  items  in  our  catalog.) 

Write  or  Call  for  sample 

Special  Software 

Coupon! 

_^ 

^^^^ 

PHONE  ORDERS 

8  a.m. -8  p.m.  C.S.T.  Weekdays 

9  a.m. -12  noon  C.S.T.  Saturdays 
<:3a2>  382-5244 


Add  $3.00  for  shipping,  handling,  and  Insurance.  Illinois  fesidents  pleofte  add  bVi  % 
talei  tax.  Add  $6.00  for  CANADA,  PUERTO  RICO,  HAWAII,  ALASKA,  APO-FPO 
ordori.  All  orders  must  b«  In  U.S.  Dollorj.  WE  DO  NOT  EXPORT  TO  OTHER 
COUNTRIES  EXCEPT  CANADA.  Enclose  Cashisr  Check,  Money  Order  or  Personal 
Check .  Allow  1 4  doys  for  del  ivory,  2  to  7  days  tor  pfione  orders,  1  day  express  mall . 
Prices  &  Availability  subject  to  chonge  without  notice.  Hardware  shipping  prices 
vary  occording  to  weight.  Please  call  for  amount.  No  APO-FPO  for  Monitors. 
VISA— MASTER  CARD— C.O.D.  C.O.D.  on  phone  orders  only. 


THE  PROTECTO  WARRANTY 

All  Protocto's  products  corry  a  minimum  90  day  warranty.  If  anything 
fails  Vkfithin  90  days  from  the  date  of  purchase,  simply  send  your  product 
to  us  via  United  Parcel  Service  prepaid.  We  will  IMMEDIATELY  send  you 
a  replacement  ot  no  charge  via  United  Parcel  Service  prepaid.  This 
warranty  proves  that  Wb  Loifo  Our  Cuttomara. 


SAVE 


SUPER  DEALS 

(312)  382-5244  TO  OROKR 


SALE 


COMMODORE  64 
COMPUTER 
SALE$QQ  no* 

^0»W      List  $299 

*You  pay  only  $98.00  for  the  Commodore 
64  when  you  purchase  a  Pocket  Writer  64 
word  processor  for  only  $39.95.  List 
$299.00  SALE  $98.00 

1541  DISK  DRIVE 
SALE  $170  QS 

X   1  ^  • -^  %J  Usl  $249 

To  run  all  that  software  and  add  to  the 
prestige  of  your  system,  you'll  want  the 
1541  disk  drive.  Runs  all  of  the  3,000  plus 
pieces  of  software  for  the  Commodore  64. 
List  $249.00  SALE  $179.95 


COMMODORE  128 
COMPUTER 

SALE$299.00u.s3« 

This  powerful  128K  computer  has  three 
modes.  One  for  C-64  software,  one  for  C- 
128  software,  and  one  for  CP/M  business 
software.  List  $399.00  SALE  $299.00 

340K  1571  DISK  DRIVE 
SALE  $2^0  0(1 

^%Jjy  •  MM  List  S349 

Double  sided,  single  disk  drive  for  the  C-128 
allows  you  to  use  the  C-128  mode  plus  CPM 
mode.  17  times  faster  than  the  1541,  and 
runs  all  the  1541  formats.  List  £349.00 
SALE  $259.00 


BIG  BLUE  PRINTER 


SALE  $39^95 


List  $199 


This  is  the  affordable  printer  you  have  been  waiting  for!  This  8'/:"  letter  size,  80  column 
dot  matrix,  heat  transfer  printer  features  upper  and  lower  case,  underline,  graphics,  word 
processing,  and  much  more.  List  $199.00  SALE  $39.95 


PREMIUM  QUALITY 

150-170  CPS  COMSTAR 

AERO  160  PRINTER 

SALE  $199^00, 


List  $499 

The  Comstar  Aero  160  gives  you  a  10"  carriage,  150-170  CPS,  9x9  dot  matrix  with  double 
strike  capability  for  18x18  dot  matrix  (near  letter  quality),  high  resolution  bit  image 
(120x144  dot  matrix),  underline,  back  spacing,  left  and  right  margin  setting,  true  lower 
descenders  with  super  and  subscripts,  prints  standard,  block  graphics  and  special 
characters.  It  gives  you  print  quality  and  features  found  on  printers  costing  twice  as  much! 
(Centronics  Parrallel  Interface)  List  $499.00  SALE  $199.00 


PRINTER/TYPEWRITER 
COMBINATION 
SALE$|QQ  Q^ 

-L^^  •  ^%J  List  $299 
Superb  Silver  Reed  letter  quality  daisy 
wheel  printer/typewriter  combination,  just 
a  flick  of  the  switch  to  interchange.  Extra 
large  carriage,  typewriter  keyboard, 
automatic  margin  control,  compact, 
lightweight,  drop  in  cassette  ribbon!  (90  day 
warranty)  Centronics  Parrallel  Interface  is 
built  in.  List  299.00  SALE  $199.95 


COMSTAR  1000  PRINTER 
SALE  $170  OC 

-I-  '  -^  •  -^%J  List  S349 
This  is  one  of  the  best  values  today.  Print 
letters,  documents,  ect.,  at  100  characters 
per  second  and  has  Near  Letter  Quality 
mode.  Features  are  dot  addressable 
graphics,  adjustable  tractor  and  friction 
feed,  margin  settings,  pica,  elite,  condensed, 
italics,  super  &  subscript,  underline,  bold, 
and  double  strike.  Commodore  Interface 
Included.  List  $349.00  SALE  S179.95 


12"  80  COLUMN 
MONITOR 
SALE  $70  Q^ 

IZ^m^O     List  1129 

Super  High  Resolution  green  screen 
monitor.  80  columns  x  24  lines,  easy  to 
read,  plus  easy  to  adjust  control  knobs. 
Supreme  Quality  .  Fantastic  value,  (cable 
$9.95)  List  $129.00  SALE  $79.95 


14"  COLOR  MONITOR 
SALE  $1^0  Q^ 

JL*7-X  •  ^*J  List  $329 
This  premium  quality  monitor  comes  with 
speaker  and  audio  hook  up,  High 
Resolution,  clear  screen,  40  columns  x  24 
lines,  front  panel  controls  and  more.  Also 
be  use  with  VCR.  One  year  Ltd.  warranty, 
(cable  $9.95)  List  $329.00  SALE  $139.95 


14"  RGB  &  COMPOSITE 
COLOR  MONITOR 

SALE  $237.00    Li.  S399 
Must  be  used  to  get  80  columns  in  color  with 
80  column  computers  (C128  -  IBM  -  Apple) 
{RGB  cable  $19.95)  Add  $14.50  shipping. 
List  $399.00  SALE  $237.00 

TV  TUNER 
SALE  $  40  QS 

^-^•--'*^  List  $130 
This  tuner  has  dual  UHF/VHF  selector 
switches,  mute,  automatic  fine  tuning  and 
computer/TV  selector  switches.  Hook  it  up 
between  your  computer  and  monitor!  Inputs 
included  for  300  ohm,  75  ohm,  and  UHF. 
ListSI29.95  SALE  $49,95 


CALL  BEFORE  YOU  ORDER: 

•  OUR  PRICES  MAY  BE 

LOWER  &  AND  WE  OFFER 

SPECIAL  SYSTEM  DEALS  • 


ATTENTION 

COMPUTER  CLUBS  •  DEALERS 
We  offer  big  volume  discounts! 

CALL  XODAY 


PROTECTQ  ENTERPRIZES 

W^e  Xvove  Our  Customers 

22292  N.  Pepper  Rd.,  Barrington,  Illinois  60010 

(312)  382-5244  to  order 


1)  =-  2  THEN  AX  =  X  +  1:  S 
DTD  960 
?D  930  IF  Y  <  4  THEN  IF  L(Y  +  1, 
X)  =  2  THEN  AY  =  V  +  1:  8 
DIU  960 
23  950  RETURN 
46  960  LP  =  1:  RETURN 
£5  1000  HCOLDR=  7:  FOR  I  =  0  TD 
1:  FOR  Y  =  0  TO  5:YY  =  3 
0  t  Y  +  I 
4£  1010  HPLOT  30,  YY  TO  258,  YY:  N 

EXT  Y, I 
U    1020  FOR  I  =  0  TO  1;  FDR  X  = 
0  TO  6:  XX  =  38  t  X  1-  30 
+  I:  HPLOT  XX, 0    TO  XX, 13 
0:    NEXT  X, I 
DD  1030  RETURN 
IC  1100  HCOLOR=  7:  HPLOT  P  +  3,Q 

:  HPLOT  P  +  4,Q 
n    1105  HCDLOR=  TU  *  4  +  1:  HPLO 
T  P  +  2,Q  +  1  TO  P  +  4,Q 
+  1 
F?  1110  FOR  N  =  2  TD  5:  HPLOT  P, 
Q  +  N  TO  P  +  6,Q  +  N:  NE 
XT 
JT  1120  HPLOT  P  +  2,Q  +  6T0P  + 

4,Q  +  6:  RETURN 
79  1200  FOR  I  =  2  TO  3:  XI  =  38  * 
X  +  30  +  I:X2  =  XI  +33 
:¥1  =  30  »  Y  +  I:Y2  =  Yl 
+  26 
Bft  1210  HPLOT  XI, Yl  TO  X2,Y1  TO 
X2,Y2  TD  XI, Y2  TO  XI, Yl: 
NEXT  :  RETURN 
27  1300  XX  =  38  *  X  +  30;  YY  =  30 
*  Y:  HCOLOR^  4s K  =  U(Y, 
X)  +  1:  IF  K  =  6  THEN  K 
=  5 
B1  1305  FDR  D  =  YY  +  6  TO  YY  +  2 
6:  HPLOT  XX  +  10, Q  TO  XX 

+  28, D:  NEXT  :  HCDLOR= 
TU  t  4  +  1 
E;  1310  ON  K  GOTO  1320,1330,1340 

, 1350, 1360, 1360 
DF  1320  RETURN 
B5  1330  P  =  XX  +  16:Q  =  YY  +  13: 

GOSUB  1100:  RETURN 
EF  1340  P  =  XX  +  10:0  =  YY  +  13: 
SOSUB  1100:P  =  XX  +  20: 
QOSUB  1100:  RETURN 
El  1350  P  =  XX  +  16:0  =  YY  +  10: 
QOSUB  1100:P  =  XX  +  10: 
Q  =  YY  +  17:  BOSUB  1100: 
P  =  XX  +  20:  GOSUB  1100: 
RETURN 
C5  1360  P  =  XX  +  16:Q  =  YY  +  6: 
BOSUB  1100:Q  -=  YY  +  19: 
GOSUB  1100:P  =  XX  +  10:O 
=  YY  +  13:  GOSUB  1!00:P 
'    XX    +    22:  BOSUB  1100: 
RETURN 
4B  1970  XT  =  0:  FOR  Y  =  0  TO  4: 
FOR  X  =  0  TO  5:  IF  L(Y,X 
)  =  2  THEN  2000 
El  1990  XT  =  XT  +  1:TY(XT)  =  Y:T 

X(XT)  =  X 
!C  2000  NEXT  X,Y 
M  2010  HTfiB  15:  VTftB  23:  PRINT 

•■THINKING.  ,  .  "; 
6C  2020  FOR  I  =  I  TO  XT:RT(I)  = 
0:TR< I)  =  0: Y  =  TY ( I )  :  X 
=  TX(I) :  GOSUB  B70 
IE  2040  IF  FH  =  1  AND  LP  AND  U(Y 

, X )  >  0  THEN  2220 
62  2045  IF  U<Y,X)  +  1  <     >    J<Y,X> 

THEN  2075 
M  2050  IF  LP  =  1  AND  U<AY,AX)  + 
1  =  J(AY, AX>  THEN  RT ( I ) 
=  6t    GOTO  2170 
13  2060  IF  LP  =  0  AND  U(Y,X)  =  0 
THEN  RT<I)  =  4:  GOTO  21 
70 
13  2070  IF  LP  =  0  THEN  RT  ( I )  -  1 
:  BOTO  2170 


5E  2075  IF  J(Y,X)  <  >  2  THEN  211 

0 
M  2080  IF  LP  =  0  AND  U(Y,X>  •=  1 
THEN  RT<I>  =  1:  BOTO  21 

70 
If  2090  IF  LP  =  0  AND  U(Y,X>  =  0 
THEN  RT(I>  =  4:  GOTO  21 

70 
3D  2100  IF  LP  =  1  AND  U(Y.XJ  =  1 
THEN  RT(I)  =  1:  GOTO  21 

70 
51  2110  IF  U(AY,flX)  +  1  =  J(AY,A 

X)  THEN  RT<I)  -  1:  BDTO 

2170 
27  2115  IF  U(Y,X)  +  2  <  J(Y,X>  T 

HEN  2150 
«e  2120  IF  LP  =  1  AND  U(AY,AX)  + 
1  <  JtftYjAX)  THEN  RT<I) 
=  5:  GOTO  2170 
25  2130  IF  LP  =  0  THEN  RT  ( I )  =  3 

:  GOTO  2170 
It  2140  RT<t)  =  2:  BOTO  2170 
[B  2150  IF  LP  =  0  THEN  RT  ( I )  =  2 

:  GOTO  2170 
3S  2160  RT(I)  =  1 
m  2170  NEXT  :ZT  =  0: AB  =  6 
34  2180  FOR  I  =  1  TO  XT:  IF  RT  fl 

)  =  AB  THEN  IT  -  ZT  +  1: 

TR(ZT>  =  1 
77  2190  NEXT  :  IF  ZT  >  0  THEN  22 

10 
Fl  2200  AB  =  AB  -  1:  GOTO  21B0 
E9  2210  DH  =  INT  (ZT  t    RND  (1>) 

+  1:HD  -=  TR(DH):Y  =  TY(H 

D)  :X  =  TX(HD) 
8B  2220  HTAB  15:  PRINT  " 

"  ;  : FQ  -  F6  +  1 :  RETUR 

N 

Program  5.  Chain  Reaction 
For  Atari  400,  800,  XL, 
AndXE 

Version  by  Tim  Midkiff,  Editorial 
Programmer 


EE  10     G 

s 

5 
JJ  20  0 
61  30     D 

5 


m  40 


CP  50 


SB  60 


Ml  7  0 


OK  80  R 
4 
A 

EJ  90     D 

ir.  100 

ED  1  10 
66  120 


RAPHI 
ETCOL 
E  MAI 
PEN  # 
I  M  U  ( 
)  ,FS  ( 
TS»  (2 
(2) 

IM  RT 
)  ,  TY( 
S(0)  = 

0:  PS 
L»=" 
OR  1  = 

5:  U( 
(  I  ,  J  ) 
(  I  ,  0> 
I 

E3T0R 
:  J  (0, 
D  A,  B 
ATA  0 
?  CHR 
POSIT 
N  REA 
POSIT 
ER  OF 


CS  0:POKE  732, 1 : 
OR  2,0,0:?  "PLEA 
T.  .  .  "  :BaSUB  690 
1  ,  4  ,  0  ,  "  K :  " 
4,  SJ  ,L (4,5)  , J  (4, 
1 )  , P8»  <2)  ,PS» (2) 
)  , B»  (  1  )  , S* (  1  )  ,  BL 

<30> , TR (30) , TX (3 

30) 

0:FS(1)-0:HX-0!H 

•  -■■«*":PB»-"7.«<"i 


0    TO    4;F0R    J=0    T 
I , J) =0:L (I, J) "0: 
=4:NEXT     J 
=  3:  J  (1,3)  =>3iNeXT 

E     90:FOR     J=l     TO 
J) =3: J (4, J)=3: RE 
: J (A, B) =2:NEXT     J 
,0,0,5,4,0,4,5 
» ( 125) 

ION  13,7:?  "CHAI 
CTION" 

ION  8,11!?  "NUMB 
PLAYERS  (1/2)?" 


Oft  130  GET  #1  , NP: NP  =  NP-4a:  IF 
NPOl  AND  NP<  >2  THEN 
130 
PJ  140  IF  NP  =  2  THEN  180 
CL1S0  POSITION  9,15:?  "COMP 

UTER  FIRST  (Y/N)?"; 
CI  160  GET  #1,TU:IF  TUOS9  A 
ND  TU<>7a  THEN  160 


CL  1  70 
K   180 


!N  190 


JP  200 


KA  210 


BC  220 


lit  230 


LC  240 
DB  250 


HI  260 


tl  2  70 

CD  280 


6!  290 
ff  300 


JO  310 


EB  320 

OC  330 
BE  340 
JO  350 


ac  360 


»K  370 

DJ  3B0 
J6  390 
BF  400 

PH  410 


FB  420 
CL  430 
FD  440 
Pf  430 
MC  460 

n  470 

FC  4B0 
IB  490 


TU=89) : SOTO  200 
TION  7,15:?  "NUMB 
F  JOYSTICKS   (1/2) 

#1 ,F2!F2=F2-49: IF 
>0  AND  F201  THEN 

R* ( 125) : PD5I T IDN 
:?  "CHAIN  REACTID 

Y=0  TO  4!FOR  X-0 
sGOSUB  770:NEXT  X 
T  Y 

TU+1 ! S»=PS» (TU+1 , 
) : B«=PB*(TU+1 , TU+ 

P"l  AND  -TU+1  THE 
SUB  940:QOTD  260 

90 

X)<>TU+1  AND  L 

HEN  240 

U( Y, X) +l:FS (TU 

)+l:IF  L<Y,X)- 

L ( Y, X) =TU+1 

70 

X)='J(Y,X)   THEN 

0 

0:FOR  Y-0  TO  4 

0  TO  5 

X)  >  =  J  ( Y,  X)  AND 
EN  FG=1: BOSUB 

NEXT  Y: IF  E=l 
0 

THEN  300 
0 

N  1S,23!PRINT 
VER" ; : FOR  1=1 
:NEXT  1 

N  5, 23: PRINT  " 
IREBUTTON  TO  P 
IN"; 

G(0}  AND  STRIG 
N  370 

HY:GOSUB  820 
0s JY=STICK(TU 

S(TU«F2)=0  THE 
HY=y:G03UB  770 

4  THEN  IF  Y>0 

3  THEN  IF  Y<4 
-1 

1  THEN  IF  X>0 
--1 

THEN  IF  X<3  T 
1 
AND  DY-0  THEN 

70: X»X+DX: Y-Y+ 
B  820: GOTO  400 
INT ( 15/ (U (Y, X 
S«-S»: XX-X*4+8 
+2SF0R  I-l  TO 
BL« ( 1 ) >S«:BL« ( 
«»"  " 
90:BOSUB  820:8 

10:BL»= S* 

BUB  890 
N6  500  SOSUB  B20:BaSUB  12101 
NEXT  I : SOSUB  770:FOR 
1-0  TO  3:50UND  1,0,0, 
0:NEXT  I 
NH510  U(Y,  X)-U<V,  X) -J  (Y,  X)  : 

GOSUB  870 
CD  320  IF  U(Y,X)-0  THEN  L(Y, 

X)-0 
FB  530  TX«X:TY  =  Y 
Bft540  IF  TX>0  THEN  X-TX-1:6 
OSUB  600 


TUs.  ( 
POSI 

ER  O 

GET 

F2< 
190 
?  CH 
13,0 
N" 
FOR 
TO  5 
:  NEX 
TU  =  - 
TU+1 
1  ) 

IF  N 
N  BO 
BOSUB  3 
IF  L (V, 
<Y, X)  T 
U(Y, X) 
) -FS (TU 
0  THEN 
BOSUB  8 
IF  U ( Y, 

300 
BOTO  22 
E=0: FQ= 
:FOR  X- 
IF  U { Y, 

E-0  TH 
480 

NEXT  X: 
THEN  35 
IF  FB»1 
GOTO  22 
POSITia 
"GAME  0 
TO  1000 
POSITIO 
PRESS  F 
LAY  ASA 
IF  STRI 
< 1 )  THE 
GOTO  50 
X-HX: y 
DX=50!  DY 
tF2) 
IF  STRI 
N  HX-X: 
: RETURN 
IF  JY"1 
THEN  DY 
IF  JY-1 
THEN  DY 
IF  JY-1 
THEN  DX 
IF  JY-7 
HEN  DX- 
IF  DX-0 

400 
GOSUB  7 
DY: QOSU 
V-IS: DV 
) «2) ) : T 
. ¥¥-¥14 
U(Y, X) : 
2)-S*!S 
QOSUB  a 
OBUB  12 
=TS»: GO 
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GC  S50 
OA  S60 

66  570 

PI  590 
IN  b00 

JP  610 

pg  620 

(0  630 
KO  640 
LB  650 


Hn  660 

ne  670 

dF  6B0 
M  690 


CL  700 


KI  710 
EH  720 


(I  730 
FB  740 
KH  750 
PH760 
K  770 


K  780 
IB  790 


BC  S00 


NJ  ei0 

U  8  20 


BA  B30 
«i  B40 


AE  850 

HO  860 
OC  870 
HI  BB0 

HC  890 


CI  900 
fD  910 
KE  920 


IF  TX<5  THEN  X=TX+l!G 

OSUB  600 

X-TX:IF  TY>0  THEN  Y-T 

y-l:eDSUB  600 

IF  TY<4  THEN  Y=TY+1:G 

□SUB  600 

IF  FS (0>< 1  OR  FSCl) < 1 
THEN  E=l 

Y"TY:RETURN 

IF  L(Y,X)<>TU+1  THEN 

FS (TU) =FS(TU) +U(Y, X) : 

FS(-TU+1 )-FS (-TU+1) -U 
(Y,  X) 

L (Y, X)-TU+1:U(Y, X ) -U ( 

Y,X)+1:B0SUB  B70:RETU 

RN 

LP-0! IF  Y>0  THEN  IF  L 
(Y-1,X)=2  THEN  Yl=Y-l 
! BDTO  670 

IF  X>0  THEN  IF  L(Y,X- 
l)-2  THEN  Xl-X-lsSOTO 

670 
IF  X<5  THEN  IF  L(Y,X+ 
n=2  THEN  Xl»X+l:BaTO 

670 
IF  Y<4  THEN  IF  L(Y+1, 
X)=2  THEN  yi-Y+l:SOTO 

670 
RETURN 
LP=1 : RETURN 
QOTO  680 

POKE  752, 1 : CHBftS=5734 
4:CHSET=<PEEK(106>-8) 
*256 

FOR  1=0  TO  1024:PaKE 
CHSET+I,PEEK(CHBAS+1 ) 
SNEXT  I 

POKE  756, CHSET/256 
RESTORE  730:FDR  I=CHS 
ET+24  TO  CHSET+55rREA 
D  A:POKE  I,A:NEXT  liR 
ETURN 

170, 170, 170, 170, 
70, 170, 170 
BS, as, 85, 85, 85, 8 
85 

3, 12,40, 170, 138, 
70,40 

3, 12,20, 85,69,81 
0 

4+B:YY-Yt4+2:P0S 
XX, YY:?     "<FJ 

isy 

=  1     TO     2 

ION  XX,VY+K:?  " 
POSITION  XX+3,YY 
" CB>" : NEXT  K 
ION  XX,YV+3:7  " 
NJCF>":PDKE  77, 


DATA 
170,  1 
DATA 
5,85, 
DATA 
162,  1 
DATA 
,B5,  2 

xx  =  x* 

ITIDN 
{2  M> 
FDR  K 
POSIT 
tV>"  : 
+  KS  ? 
POSIT 
tSJ  t2 
0 

RETUR 
X  x  =  X  t 
ITION 
•  ;S« 
FOR  K 
POSIT 
SPOSI 
S«:N 
POSIT 
;  S»;  S 
RETUR 
XX  =  X» 

an   u( 

900,  9 
POSIT 
BL«:P' 
2:  ?  B 
BQSUB 
+  1  ,  YY 
QOSUB 
+  2,  YY 
GOSUB 
+  2,  YY 


N 

4+8: YY=Y*4+2:P0S 
XX, YY: ?  S*; S*; S 


TO  2 
N  XX,YY+K:?  S» 
ON  XX+3,YY+KS? 
T  K 

N  XX,YY+3:?  S« 
S« 


8:  YY 
X)  +1 
,920 
N  XX 
ITIO 
:  RET 
90s  P 
?  B 
00:P 
:  ?  B 
10:P 
:?  B 


=Y«4+2 

BOTD  890, 
, 930, 930 
+1 , YY+1 5? 
N  XX+1,YY+ 
URN 

OSITION  XX 
«! RETURN 
OSITION  XX 
«: RETURN 
OSITION  XX 
»: RETURN 


KS  930  G 

+ 
LC  940  X 


I!  950  X 

T 
A[  960  N 
Of.   970  P 

N 
«  980  F 

( 
fB  990  I 

Y 
W   1000 

K   1010 


HE  1020 
KD  1030 
HA  1040 
EJ  1050 

Dtl  106  0 

DP  1070 

HH  1080 

OB  1090 
U   1  100 

HE  1  1  1  0 

KN  1  120 
Hf  113  0 

HE  114  0 
NE  1  150 
AH  1  160 

DA  1170 

CB  1  1B0 
KG  1  190 

CO  1200 


HE  1210 
BQ  1220 
Ct  1230 
CJ  1240 
EG  1250 


OSUB  92a:P0SITIDN  XX 
l,YY+2;?  B«:RETURN 
T-0!FDR  Y"0  TO  4 : FOR 
X=0  TO  S: IF  L(Y, X ) "2 
THEN  960 

T=XT+1:TY(XT)=Y!TX(X 
)  "X 

EXT  X:NEXT  Y 
OSITION  15,23:?  "THI 
KINS. . . " ; 

OR  1=1  TO  XT:RT(I)-0 
TR ( I) =0: Y=TY ( I) : X=TX 

I ) iSQEUB  620 

F  F8-1  AND  LP  AND  U( 

, X) >0  THEN  1200 

IF  U{Y,X)+1<>J<Y,X> 
THEN  1040 

IF  LP=l  AND  U(Y1,X1) 
+t"J(Yl,Xl)  THEN  RT( 

I}>i6:G0TO     1150 

IF  LP-1  THEN  RT(I)*2 

:QOTO  1150 

IF  LP-0  THEN  RT(I)=1 

:G0TO  1150 

IF  J  <Y,  X><>2  THEN  10 

80 

IF  LP-0  AND  UCY,X)-1 
THEN  RT(I)=l!BOTO  1 

150 

IF  LP-0  AND  U(Y,X)=0 
THEN  RT(I)-4:GaT0  1 

150 

IF  LF=1  AND  U(Y,X>=1 
THEN  RT(I)=4!Q0T0  1 

150 

IF  UCYl ,  X1)  +  1  =  J  (Yl  ,  X 

1  )  THEN  RT<  I )-l :QOT0 
1  150 

IF  U( Y, X) +2< J (Y, X)   T 

HEN  1130 

IF  LP=1  AND  U(Y1,X1) 

+1< J (YI , XI )  THEN  RT ( 

DsSsBOTO  1150 

IF  LP=0  THEN  RT(I!=3 

iBDTO  1 150 

RT(I)=2:G0TO  1150 

IF  LP  =  0  THEN  RTCI)«»2 

sSOTO  1150 

RT ( I >  =1 

NEXT  l:ZT-0:AB-6 

FOR  I-l  TO  XT:  IF  RT  < 

I>=AB  THEN  ZT=ZT+1:T 

R {ZT>  =1 

NEXT  I: IF  ZT>0  THEN 

1  190 

AB=AB-1:ODTO  1160 

DH=1NT !ZTtRNO(0) >+l: 

HD  =  TR<DH)  : Y«TY<HD)  !  X 

=TX (HD) 

POSITION  15,23:?  " 

<11  SPACES} '■;  :Fa-FQ+l 

: RETURN 

V-V-DV 

SOUND  0,200, 


SOUND 
SOUND 
SOUND 
RN 


4,V 
255, 4, V 
225, 4, V 


3,  150, 8, VlRETU 


Program  6.  IBM  PC/PCjr 
Chain  Reaction 

Version  by  Tim  Midkiff,  Editorial 
Programmer 

MARK  TUTTLE/CHAIN  REACTION 
Program   (IBM  VERSION) 

Bll  10  KEY  OFF:DEF  S£B=0:DEFINT  A 
-Z:PDKE  1047, PEEK (1047)  OR 
64: RANDOMIZE  TIMER 
NM  20  SCREEN  1,0:  COLOR  1,0:  WIDTH 


40!CLS 
m.   30  DIM  U(4,5)  ,L(4,5)  ,J(4,5)  ,B 
X{4,5),BYC4,5),N(1,5),ER(2 
56),RT(30),TR(30) ,TX(30) ,T 
Y(30) ,BR(22),BS(22) 
CJ  40  BOSUB  1170 

EJ  50  FOR  1  =  1  TO  3:F0R  J=l  TO  4: 
J(I,J)=4:NEXT: J(I,0)=3!J(I 
,5)=3:NEXT 
SS  60  RESTORE  70: FDR  J=l  TO  4:J( 
0,J)=3:J(4,J)=3tREAD  A,B:J 
(A,B)=2:NEXT 
KB  70  DATA  0,0,0,5,4,0,4,5 
61  80  RESTORE  100:  FDR  1  =  1  TO  4:F 
OR  J=l  TO  I:READ  BX(I,J),B 
Yd,  J)  :NEXT  J,  I 
CB  90  BX(4,5)=BX(4,4)!BY(4,5)=BY 

(4,4) 
ED  100  DATA  13,9,6,9,20,9,13,5,4 
, 15,22,15,13,3,13, 17,4,9, 
22,9 
HL  110  LOCATE  8,14:PRrNT  "CHAIN 

REACTION" 
AE  120  LOCATE  12,9:PRINT  "Number 

of  players  (1/2)?"; 
JJ  130  K«=INKEY*:IF  K«<>"1"  AND 

K*<>"2"  THEN  130 
KH  140  NP=VAL(K«)  :  IF  NP=2  THEN  1 

80 
DC  150  LOCATE  16,  10:  PRINT  "Compu 

ter  first  (Y/N)7"J 
IP  160  K»=INKEY*:IF  K«<>"Y"  AND 

K*<>"N"  THEN  160 
in    170  TU=ABS(KS="Y") 
E«  180  CLS:LOCATE  1,14:FR1NT  "CH 

AIN  REACTION"; : GOSUB  670 
HD  190  TU=-TU+1:CD=TU-H 
Bl  200  IF  NP=1  AND  TU=0  THEN  GOS 

UB  900: GOTO  230 
JJ  210  GOSUB  360 
FA  220  IF  L(Y,X)<>TU+I  AND  L(Y,X 

)  THEN  210 
CH  230  U(Y,X)=U(Y,X>+1:FS(TU)=FS 
(TU)+1:IF  L(Y,X)=0  THEN  L 
(Y,X)=CD 
i6  240  GDSUB  320 

JJ  250  IF  U(Y,X)=J(Y,X)  THEN  270 
HN  260  GOTO  190 
P8  270  E=0:FB=0:FDR  P=0  TO  4: FOR 

Q=0  TO  5:Y=P:X=Q 
KL  280  IF  U(Y,X)  >  =  J(Y,X)  AND  E»0 

THEN  FS=1: GOSUB  450 
EF  290  NEXT  Q,P:IF  E=l  THEN  320 
01  300  IF  FH=1  THEN  270 
GD  310  GOTO  190 

PC  320  LOCATE  24,  16:  PR  I  NT  "GAME 
OVER";: FOR  1=1  TO  5000: NE 
XT 
OP  330  LOCATE  24, 6:  PRINT  "Press 
space  bar  to  play  again." 


HB  340 


6H 

350 

01 

360 

06 

370 

OH 

380 

JE 

390 

U 

400 

HC 

410 

m 

420 

OK 

430 

KN 

440 

K*=INKEY«:IF  K«<>"  "  THEN 

340 
RUN 

X=HX (CO) : Y=HY(CO);GOBUB  7 
S0: WHILE  INKEY»<>"":WEND 
DX=0: D¥=0: K«=RrGHT* ( INKEY 
«, 1) : IF  K«=""  THEN  370 
K=ASC(K$):IF  K=32  THEN  HX 
{CD)=X:HY  <CO)=Y:CO=0:GOSU 
B  780: CO-TU+1; RETURN 
IF  K=72  THEN  IF  Y>0  THEN 
DYs-1 

IF  K-80  THEN  IF  Y<4  THEN 
DY=1 

IF  K=75  THEN  IF  X>0  THEN 
DX=-1 

IF  K=77  THEN  IF  X<5  THEN 
DX  =  1 

IF  DX=0  AND  DY=0  THEN  370 
CO=0: GDSUB  7B0: X=X+DX : Y=Y 
+DY:CD=TU+1: GDSUB  7B0:QOT 
D  370 
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JK  ATARI  >/K  I    appKZ     I  COMMODORE 


ATARI 

620  ST  mnnn 
520  ST  color 
SHD204  20meq 
10 JO  ST 
130  XE 
65  XE 
1050 
sr  35- 


CALL 
CALL 

MEW 
CA  L 
CALL 
-CALL 
CALL 
CALL 


ACTIVISION 


Hacker 

Ghostbusters    .    . 
Greal  AM  Race    . 
Music  Studio 

15.75 

.15.75 

.     15.75 

22.75 

BRODERBUND 

Print  shop 
Graphics  Lib.  EA 
P  S.  Companien 
Karaieka 

24.75 
15.75 
CALL 
17.75 

SSI 

Computer  Baseball 
Fighler  Comand 
Gemsione  Warrior 
Wizards  Crown 
Gettysburg 
Gemsione  Healer 
Phanlasie 

14,'95 
34  75 
14.95 
24.75 
34.75 
34.76 
24  75 

EPYX 

Karate  champ 
Apshai  Trilogy 


MICROPROSE 

Silent  Service  22.75 

F-15  22,75 

Conllict  in  NAM  24  "5 

Kennedy  approach  22.75 
Top  Gunner  3  games  19  75 
Gunship 21.95 


ATARI  ST 


ACTIVISION 


B.iskntball 
Music  Studio 
Hacker 
Liltie  People 
Painlworks 
Hacker  11 


28  75 
34.75 
26.75 
29.75 
40.75 

29  75 


TIMEWORKS 

(ST) 

Wordwriier  .    .  56  75 

Swillcalc  56  75 

Data  Manager  56  75 

Super  Graptiix  44  95 


ACCESS 


SUBLOGIC 

Flight  Simulator  29  75 


INFOCOM 

Leather  GodOess  20. 7S 

Moonmist  20.75 

Trinity .  20.75 

Hitchhiker's  Guide  20.75 


o.s.s. 

Basic  XE  .  44.95 

Basic  XL 32.95 

Action 44.95 

Mac  65 44.95 

Tool  Kits 15.95 


Leader  Board 
Tournament  Disk  i 


EPYX 

World  Games 
Wrestling 


24  75 
1575 


34  75 
HBVt' 


ATARI 


SUPRA 

1064  Modem 
Supra  300 
Supra  1200 


BRODERBUND       | 

(Apple) 

Pfinlshop 

31.50 

Graphic  Libs  EA 

18.50 

Printshop  paper 

12.95 

Banks!  writer  128K 

42.75 

Bank  st  spell 

42.75 

Camen  Sandiego 

22.75 

Karateka  ,  .  . 

22.75 

Captain  Goodnight 

22.75 

Muppel  cruse 
P.S.  Comp 

25.75 

24.75 

Science  l(it 

35-95 

MICROPROSE       1 

(Apple) 

Crusade  in  Europe 

.  24.75 

Decision  in  desert 

24.75 

F-15  strike  Eagle 

20.75 

NATO  Commander 

20.75 

Silent  service 

20.75 

Solo  Fligtit . 

20.75 

SSf 

(Apple) 

Road  War  2000 

24.75 

Gemsione  healer 

24.75 

Shard  of  spring 

24,75 

Phantasie  II    . 

24.75 

Wizard's  crown  .  ,  , 

.  24.75 

ACTIVISION         1 

Alter  Ego 

28  75 

Liiile  People 

24.75 

Hacker  II 

24  75 

Shanghai 

24  75 

Rocky  Horror 

28.75 

20.75 
.  24.75 


ANCHOR 

Volksmodem  12 


MODEMS 


35  00 


49  95 
39.95 
149.95 


HAYES 


Smarimodem  300 
Smartmodem  1200 
Smartmodem  120CB 
SmaMmodem  24O0 
fvticromodem  lie 
Smart  3QD  Apple  Mc 

ZOOM 

PC  1200  ST 

PC  1200  XL 

PC  2400  ST  (internal) 

PC  2400XL|intEmal) 


133 
377 
347 
598 
CALL 
CALI 


1B9 
259 
329 
349 


COMMODORE 

EPYX 

128 

CALL 

(C-64) 

1571 

640 

1541C 

C  1902-A 

C  1350  Mouse 

C  1700  128  K  RAM 

C  1750  512  K  RAM 

CEOS 

CALL 
CALL 
CALL 
CALL 
CALL 
109 
169 
38.95 

Movie  Monster 
VOfpol  Kil 
Fast  Load 
Summer  Games  11 
Super  Cycle 
World  Games 
Foolball 
MulU  Plan 

24  75 
22  75 
24  75 
24  75 
24.76 
24  75 
24.75 
38  75 

Jane 

Perlect  Wnter 
Perlec!  Caic 
Pertecl  Filer 

35 
4595 
4595 
45  95 

Wmier  Games 
Karate  Champ 
Deslfoyer 
V^reslling 

24.75 
20.75 
24.75 
24  75 

ACTIVISION 

BRODERBUND      | 

(C-64) 

Printshop 

29,75 

Hacker 

IB  76 

Graphic  Lib  EA 

15  75 

Hacker  II                          ; 

M  75 

PS  paper 

1295 

Lillle  People                      : 

?0  75 

BanK  St.  Writer  128K 

42  75 

Game  t^aker                    : 

?4  75 

Gaimi^n  Sandiego 

22  75 

Library 

Karateka 

22  75 

Sports 

13.75 

PS  Comp 

24,75 

Sc.  Fi 

13,75 

Science  Kit 

35.95 

Music  Studio                    ; 

?2.75 

Basketball                         ; 

=2  75 

Tass  Times                      : 

^2.75 

Rocky  Horror 

18.75 

MICROPROSE        1 

Spin  Dizzy 

18.75 

F  15 

21  95 

Baseball                         ; 

M75 

Silent  Service 
Gunshfp 
Top  Gur^ner 

21  95 
21  95 

ta.95 

SUBLOGIC 

Flight  Simulator               : 

?9.95 

Jet  Simulator                     : 

29.95 

Football ; 

25.95 

BATTERIES  INCLUDED  | 

Scenery  Disk  EA 

1495 

Constillani 

32  95 

Set  1-6                             1 

39  95 

Paperclip  v/^speii  pk 

48  95 

Baseball                          : 

32.75 

Paperclip  II 

(NEW) 

1     AVATEX 

i 

XETEC 

Font  Master  II  64 

32  95 

1200                                           89 

1200hc                                 CALL 

ACTIVISION          1 

US  ROBOTICS 

(Amiga) 

Hacker 

26  75 

Password  1200                     189 

Hacker  11 

287S 

Courier  2400                          395 

Mindshadow 
Borrowed  Time 
Music  Studio 
Little  People 

26  75 
26  75 
34  75 
28  75 

COMMODORE 

Tass  Times 
Baskelball 

23  75 
28  75 

1670                                         129 

Baseball 

28  75 

TEKNIKA 


MJ-22 
MJ.305  RGB 


249 
309 


NEC 


Multisync 


CALL 


HITACHI 


MM.121S  12'  Green 
WW-Uao  12'  TTLAmaer 
CM-taoOO  13' Color 

w/cable 
CM1216D  12"  RGB 
CM.14SSS13'720»35D 
CM.I457A13"  RGB 

720K460 


99 
129 

179 
385 
525 


MONITORS 


THOMPSON 

365  12  RGB  Call 

Monochrome  Irom  89 

Composites  Irom  249 

HI  RES  RGB  Auailablo' 


PRINCETON  GRAPHICS 


MAX-12  Amber 
HX.12RGB 
SB-12  BG8 


175 
458 
575 


PANASONIC 

Tfl.l22MyP  12'AmtMrTIL       139 
TR-\!2U9P  12' Green  TTL         139 


ZENITH 


2VM  1220 
ZVtuI  1230 
ZVM  1240 


85 

145 


COMMODORE 


1902  color 
1802  c 


38'! 

CALL 


NEW  HOURS! 

Mon-Thur9AM-8PM 
Fri  SAM-6PM 
SSI  10AM-6PM 


LYCO  COMPUTER 

America's  Mail  Order  Headquarters 


NEW  HOURS! 

Mon-Thur  9AM-BPM 

Fri  9AM-6PM 

Siit10AM-6PM 


1080  I 


THE  lOaOl  PUTS  QUALITY  DOT 
MATRIX  PRINTING  WITHIN 
REACH  EVEN  FOR  A  TIGHT- 
BUDGET.  SO  FOR  A  RELIABLE 
PRINTER  AT  AN  AFFORDABLE 
PRICE.  THE  10801  IS  ALWAYS  A 
SMART  CHOICE. 


$199 
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NX-10 

ONLY  THE  STAR  NX-IO  GIVES 
YOU  FULL  FRONT  PANEL 
CONTROL  IN  A  120  CPS 
DRAFT/  30  CPS  NEAR-LETTER- 
QUALITY  PRINTER.  AND  THE 
QUALITY  AND  RELIABILITY     (^^  ^   j| 
STAR  IS  FAMOUS  FOR.  Ip^l^ 


PANASONIC 

lOaOl  199 

1091  I  269 

10921  CALL 

1592  419 

1595  549 

3131  249 

3161  SAVE 


CITIZEN 


ON  THESE 


120-D 

179 

MSP-10 

CALL 

MSP- 15 

CALL 

MSP-20 

325 

MSP-25 

4B5 

Premier  35 

449 

While 

iney 

lasl! 

^/ 

■\vc 

IN  STOCK     FT 

IflV 

f  dT«7 

EPSON 

SEIKOSHA 

JUKI 

LX66 

229 

SPIOOO  A  Centronics 

185 

Juki  6100                             CALL 

FXBS 

CALL 

SP-lOOO  VC  16  641 

les 

JilHi5510                             CALL 

DX10 

CALL 

SP.  1000  ISM 

185 

Juki  6300                             CALL 

EXaOQ 

NEW 

SP- 1000  AS  HS.232 

185 

RS.232  setial  board               55 

EX  1000 

NEW 

SP-IQOO  AP,  APtIc 

185 

HS60 

CALL 

BP.1300 

469 

FX2B6 
LOBOO 
LOlOOQ 

489 
CALL 
CALL 

BP-5200 
BP5420 
Color  Kit 
BP-5420  ritlbon 

649 

999 

119 

12  SO 

SILVER  REED 

EXP  420  P  209 
EXP  600  P                              489 

SP-IOOOfibbOn 

8  50 

EXP  BOO  P  649 
EXP  770                                  740 

TOSHIBA 

321  PJS 

479 

DIABLO 

LEGEND 

351  sheet  feecer 

529 

D26 

549 

808                                            169 

P  SJtP 

669 

P-32COt 

699 

1080                                         199 

P341S 

699 

635 

1029 

13B0                                         229 

P351  + 

999 

D-60  1  F 

2395 

1385                                         289 

STAR  MICRONICS 


1^X1  Oc 

NEW 

LV12-10(New| 

176 

NL-10 

259 

NXIO 

214 

NB15 

CALL 

SG-15 

367 

SD-15 

43B 

SR-10 

469 

OKIDATA 

Oltimaie20'A'int 

CALL 

292 

CALL 

293 

CALL 

120  NLQ 

CALL 

182 

CALL 

192  + 

CALL 

193* 

CALL 

INTEF  FACING 


ORAMGE  MICRO 

Grappler-t  (ApJ  7^ 

Grappler  16K(Ap)  11S 

Orange  (Ap)  4; 

Grappler  C  |llc)  7E 

Gtappler  CO  6£ 


SUPRA 


Microprint 
1150 


39  91 
49  9; 


XETEC 

Super  Graphix  64 
Sjper  Graptilx  Jr  54 
Xetec  AT 


64 

45 

39,95 


DSI 


PPI  (C-64) 


TYMAC 


Conneclion  (C-64) 
Tacliler  (Ap) 
PPC  100  (Ap) 


49 
45 
39 


DRIVES 


INDUS 


GT  Atari 
GT  C-64 


179 
179 


COMMODORE 


1571 
1541C 


CALL 
CALL 


COMTEL 

Enhancer  2000 (C  64)  149 


5V4  DISKETTES 

MAXELL 


SSDD 
DSDD 


SSDD 
DSDD 


SSDD 
DSDD 


BONUS 


SKC 


IBM-PC  COMPATABLE 


SUBLOGIC 


ACTIVISION 


BRODERBUND 


Jet  Simulalor 
Scenery  ijisl^s  EA 
Set  1-6 


34  S5 
14  95 
69.95 


Hact^er  II 
Music  Studio 
Pebble  Beach  GoH 
Shangha 


24  95 
29  95 
29  95 
24  95 


MICROLEAGUE 


Banli  St  Writer 
I  PrinI  SliQp 
j  Graphics  Lib  EA 

Ancient  Art  ol  War 

Karateka 

Toyshop 

Print  Shop  paper 


.18  951 
34  95 1 

22  951 
22  961 
22  951 
39  951 
12951 


Baseball 
General  Mgr 
Team  Disk 
Stal  Compiler 


24  75 
24.75 
14.75 
18  75 


INFOCOM 

Leather.  Goddess 

Moonmist 

Trinity 


24  75 
24  75 
24  76 


UNISON  world! 

I  Pfintmaster  35  951 

Ar!  Gnllcry  24  96| 


HI  TECH 

Cardware 
Parlyware 
Hearlware 


EPYX 

World  Games 
Winter  Games 
Karate  Ctiamp 
Rouge 


9  99 
12  99 


e  99 
7  50 


B50 
9  50 


S95I 
8.951 
8.951 


24  751 

24  75I 

25  75I 
19  7Sl 


3.5  DISKETTES 


3M 


SSDD 
DSDD 


MAXELL 


SSDD 
DSDD 


16  99 
2399 


16  99 
23  99 


VERBATIM 


SSDD 
DSDD 


16  99 
24  99 


PRINTER  supplies] 

1000  9'  i?xl1  white  la?er 

1995 

200  9'j»i1  white  lazer 

5.95 

3000  9' ;k  11  while 

29,95 

1000  9"?xl1  while 

1595 

1000  Mailing  labels  1x3 

6.95 

DISK  STORAGE    | 

Ftip-rJ-Fiie  10 

2  49 

Flip-N-File  25  Lock 

IG  95 

Flip-N-File60Mini 

10  95 

Flip-N-FileSOLock 

15.95 

Flip-N-File  ROM    . 

7.9S 

TOLL  FREE  1-800-233-8760 


IN  PA  717-494-1030 

CUSTOMER  SERVICE  717-494-1670 

or  send  to 

Lyco  Computer 

P.O.  Box  5088 

Jersey  Shore,  PA 

17740 


HOURS 

Mon-Thur  9  AM-8  PM 
Fn  9  AM-6  PM 
Sal  10  AM-6  PM 


In  slock  Items  shipped  v/ithin  24  hrs  ol  order  E^fo  deposit  on  C  O  D  orders  Free  ship- 
ping on  prepaid  cash  orders  within  the  continental  US  Volume  discounts  available 
PA  residents  add  sales  tax  APO,  FPO  and  iniemalional  orders  add  S5  00  plus  3% 
lor  priority  mail  Advertised  prices  show  4i>.'o  discount  for  casti.  add4'3c  foy  MasterCard 
and  VISA  Personal  checks  require  4  weeks  clearance  before  snipping  We  cannot 
guarantee  compatibility.  We  only  ship  (aciory  fresti  merchandise.  Ask  about  UPS  Blue 
and  red  label  stiipping.  All  merchandise  carried  under  manutaciurer's  warranty  Return 
restriction  applicable.  Return  authorization  required  Ail  items  subject  to  change  without 
notice 


DD 

530 

n 

540 

fH 

550 

r.3 

560 

AS 

570 

Hlf   450    R=0:  YY=32«Y+13:XX=36*X+50 

:FaR    1=1     TO   4 
CP  460    PUT(XX+2,  YY+2)  ,eR,PSET 
WN   470    FOR    J  =  l     TD    4:N(1,  J)=INT(R 

ND(1>*3)-1:NEXT:R=-R+1:K= 

U(Y,X)+1:IF  K=6  THEN  K=5 
IK  480  IF  CO=I  THEN  ON  K  GOSUB  7 

30, 740, 750, 760, 770, 770 
FE  490  IF  C0=2  THEN  ON  K  GOSUB  8 

50, 860, B70, 880, 890, 890 
C9  500  FOR  J=l  TO  25:S0UND  37,1: 

NEXT: SOUND  37,0: NEXT 
BH  510  TX=X:TY=Y:JI=0:K1=K-1:¥1= 

32tY+15+BY<l, n :X1=36*X+S 

0+BX  <1  ,  1 ) 
1.H  520  IF  TX>0  THEN  X"TX-1:DX=-1 

:DY=0: GOSUB  1270; GOSUB  59 

0 

IF  TX<5  THEN  X=TX+1:DX=1: 

DY=0: GOSUB  1270:BOSUB  590 

X=TX:IF  TY>0  THEW  Y=TY-1: 

DY=-1;OX=0:BDSUB  1270:SOS 

UB  390 

IF  TY'r4  THEN  Y  =  TY+1:DY=1: 

DX=0: GOSUB  1270:BaSUB  590 

IF  FS(0)<ri  DR  FSdXl  THE 

N  E=) 

Y=TY:U(Y,X)=U(Y,X)-J(Y,X) 

rGQSUB  820: IF  U(Y,XJ=0  TH 

EN  L(Y,  X)=0 
Hf    3B0  RETURN 

!tJ  590  IF  L<Y,XK>TU+[  THEN  FS !  T 
U)=FS(TUt+U(Y, X) :FS(-TU+1 
1=FS(-TU+I )-U(Y,X) 
L  (  Y.  X  )=T1J+1  :U(Y,  X)=U(Y,  X) 
+1: GOSUB  820: RE TURN 
L P=0: IF  Y50  THEN  IF  L(Y-1 
.X)=?  FMEN  AY=Y-  1:60111  66 
e> 
IF  X>0  THEN  IF  L(Y,X-1)=2 

THEN  flX'-X-liGOTO  660 
IF  X<5  THEN  IF  L(Y,X  +  n=2 

THEN  AX=X+1:G0T0  660 
IF  Y';4  THEN  IF  L(Y+!,X)=2 

THEN  ftY=Y+l:60Ta  660 
RETURN 
LP=1 : RETURN 

FOR  Y=0  TD  4: YV-32«Y+16:F 
OR  X=0  TO  5:XX=36*X+51 
DRfiW  ■•BM=XX;  ,=YY;R34D30L3 
4U30" 

NEXT  X,V:GET(XX+1,  YY+n-( 
XX+33, YY+29) ,ER 
RETURN 

PUT(XX+2, YY+2) ,ER,PSET:K= 
U(Y,X>+I:IF  K=6  THEN  K=5 

PO  720  ON  K  GOTO  730,740,750,760 
,770, 770 
RETURN 

PUT ( XX+BX ( 1 , K-1 ) , YY+BY ( 1  , 
K-1) ) ,BG: RETURN 
FDR  J=l  TO  K-1:PUT(XX+BX ( 
2,J)+N(R, J) , YY+BY(2, J)+N( 
R,J) 1 ,BG:NEXT:RETURN 
FOR  J=l  TO  K- 1: PUT C XX+BX ( 
3, J)+N(R, J) , YY+BY(3, J)+N( 
R, J) ) ,BQ:NEXT:RETURN 

£t  770  FOR  J=l  TO  K-1:  PUT  (XX+BX  ( 
4, J ) +N (R, J ) , YY+BY ( 4, J) +N ( 
R, J) ),BG: NEXT: RETURN 

ON  780  YY=32*Y+I5:XX=36«X+50 

If  790  DRAW  "C=Ca;  BM=XX;  ,=YY;R36 
D32L36U32" 

fE  800  DRAW  ■'C=CD;BM+2,+2R32D2BL 
32U2B" 

NE   ai0    RETURN 

DN  820  ¥Y=32*Y+J5:XX=36tX+50:R=0 
: IF  C0=1  THEN  710 

St  S30  PUT  (XX+2,  YY+2),  ER,PSET:K  = 
U(Y,X)+1:IF  H:=6  THEN  K=5 

MB  840  ON  K  GOTO  850,860,870.880 
, 890 , 890 

m   850  RETURN 


M 

600 

HL 

610 

«■! 

620 

BJ 

<b30 

t:f 

640 

u 

650 

Hf 

660 

CL 

670 

U 

680 

PN 

690 

m 

700 

FF 

7J0 

BH 

730 

PH 

740 

kl 

7S0 

ft 

760 

JD  B60  PUT(XX  +  BX(1.K-1)  ,  YY+BV<1, 

K-n  )  ,  BR:  RETURN 
Ft    B70  FOR  J  =  l  TO  K-1 :  PUT  (  X  X+8X  ( 
2, J)+N(R,J) , YY+BY(2, J>+N( 
R, J) ) , BR: NEXT: RETURN 
>l    880  FOR  J=l  TO  K-1:PUT(XX+BX( 
3, J) +NCR, J) , YY+BY(3, J)+N( 
R. J) ) , BR: NEXT: RETURN 
H    890  FDR  J=l  ID  P:-1  :  PUT  (XX+BX  ( 
4. J) tN<R. Jt . YV+BY(4, J)+N( 
R, J) ) , BR: NEXT: RETURN 
"i   900  XT-0:FOR  Y=0  TO  4:F0R  X=0 
ID  5:IF  L(Y,X)=2  THEN  92 
0 
OP  910  XT  =  XT+!  :  TY(XT)=Y:  TX  (XT)  =X 
IJ  920  NEXT  X,Y 
IB  930  LOCATE  23. I5:PRINT  "Think 

1 ng . . . " ; 
'■1   940  FOR  1  =  1  TD  XT:RT(n=0:TR( 
I ) =0: Y=TY ( I > : X=TX ( I ) : 60SU 
B  610 
F>  950  IF  FG=1  AND  LP  AND  U(Y,X) 

.-0  THEN  1160 
5M  f6lS  IF  U(Y,  X>+1<  ,-J  (Y,  X)  THEN 

1000 
5C  970  IF  LP=1  AND  U  (  AY,  AX  )  +  1=J  ( 
AY, AX)  THEN  RT(I)=6:BaT0 
1  110 
m   980  IF  LP-1  THEN  RT(I)=2:GaT0 

1  I  10 
iL  990  IF  LP=0  THEN  RT(I)=1:B0T0 

1110 
JP  1000  IF  J(Y,X)<>2  THEN  1040 
N!  1010  IF  LP=0  AND  U(Y,X)=1  THE 

N  RT(n  =  l:eOTO  1110 
CE  1020  IF  LP=0  AND  U(Y,X)=0  THE 

N  RT (I) =4: GOTO  1110 
fN  1030  IF  LP=1  AND  U(Y,X)=1  THE 

N  RI (I)=4:G0T0  1110 
Of  1040  IF  U(AY.AX)+1=J(AY,AX)  T 

HEN  RT(I)=1:G0TD  1110 
m    1050  IF  U(Y,X)t2<J(Y,X)  THEN 

1090 
N«  1060  IF  LP=1  AND  U(AY.AX)+1<J 
(AY, AX)  THEN  RT(I)=5:GDT 
0  11  10 
ND  1070  IF  LP=0  THEN  RT(I)=3:BDT 

0  1  1  10 
flD  1080  RT(I)=2:GDT0  1110 
Kfi  1090  IF  LP=0  THEN  RT(I)=2:BaT 

O  1  1  10 
SB  1  100  RT  (  1)^1 
U'f    !II0  NEXT:ZT=0:AB=6 
01  1120  FOR  1=1  TO  XT:  IF  RT  <  I  )  =A 

B  THEN  ZT=ZT+1:TR(ZT)=I 
Gl  1130  NEXT:  IF  ZT>0  THEN  1150 
NI  1140  AB=AB-1:GOTO  1120 
Bt  1150  DH=INT(ZT«RNDtl) )+l:HD=T 

R(DH) :Y-T¥(HD) :X=TX(HD) 
EE  !160  LOCATE  23,15:PRINT  " 

"; :FB=FB+1: RETURN 
EK  1170  RESTORE  1210 
HB  1180  READ  BR  (0)  ,  BR  ( 1)  :  FOR  1  =  2 

TD  22;  READ  A*:BR(I)=VAL 
("5,H"+A*)  :NEXT 
[■!>  1190  READ  B6(0),BG(n  :FOR  1=2 
TO  22: READ  A*:BG(I)=VAL 
<"!<H"+A«):NEXT 
if  1200  RETURN 
IH  1210  DATA  22,  13,  F00,  0,30,  3000 

, 200 , AA 
tJ  1220  DATA  AA02,  A00,80AA,2028, 

AAA0 ,  Ae22 ,  SAAA ,  AAA8 
OE  1230  DATA  AS22,  2028,  AA0 , a0AA, 

AA02,0,0 
CK  1240  DATA  22,  13,  F00,  0,  30,  3000 

, 100,55 
H-f    1230  DATA  5501,500,4055,1014, 

3550, 541 1 , 4555, 5554 
LH  1260  DATA  5411,1014,550,4055, 

5501,0,0 
BC  1270  J1=J1+1:XX=X1-BX(1, 1):VY 

=YI-BY(1, 1):S=1087: IF  CO 


PF  1280 


SB  1290 
AS  1300 


AE  1310 


BL  1320 
CD  1330 


DD  1340 


6E  1350 
KP  1360 


EB  1370 
HH  1380 


IS  1390 


PH  1400 
II  1410 

SJ  1420 


SA  1430 


=1  THEN  1360 

PUT (XX+BX (KI, Jl )+N(R,  Jl ) 

, YY+BY (K1,J1)+N (R.Jl) )  ,B 

R 

IF  UY';;'0  I  HEN  1330 

X2=X1+35»DX:DX=DX«4:PUT( 

XI,  YD,  BR 

FOR  I=X1  TO  X2  STEP  DX:S 

=S-40: SOUND  S,1:PUT(I,Y1 

),BR:PUT(I+DX, YD ,BR:NEX 

T 

PUT(XX+3, YY+3) ,ER: RETURN 

Y2'=Yl+3ItDY:  DY=DY*4:  PUT  ( 

XI,  YD,  BR 

FOR  I-Yl  TO  Y2  STEP  DY:S 

=S-40;SOUND  S,1:PUT(X1,I 

) ,BR:PUT(X1, I+DY) ,BR:NEX 

T 

PUT<XX+3, YY+3) ,ER:RETURN 

PUT(XX  +  BX(Kl,jn+N(R,JI) 

,VY+BV(K1,J1)+N<R, Jl) ),B 

B 

IF  DYO0  THEN  1410 

X2=X 1+35 tDX: DX=DXt4: PUT ( 

XI,  YD  ,BG 

FOR  I=X1  TO  X2  STEP  DX:S 

=S-40: SOUND  S,1:PUT(I,Y1 

) ,BB;PUT(I+DX,Y1),BG:NEX 

T 

PUT  CXX+3, YY+3> , ERs  RETURN 

Y2=YI+31«DY:DY=DY«4:PUT( 

XI, Y1),BG 

FOR  I=Y1  TO  Y2  STEP  DY;S 

=S-40: SOUND  3,1: PUT (XI, I 

) ,BG:PUT(X1, I+DY) ,BG:NEX 

T 

PUT CXX+3, YY+3) ,ER: RETURN 


LEARN 


MASTER  COMPUTERS 
IN  VOUR  OWN  HOME 

Mow  you  can  wfite  pfograms  and  gel  n 
compuiDf  to  do  |U51  what  you  wa^i  Get  tne 
most  Mti  of  any  ccfli:MjT&r  and  avoifl  having 
to  p.iv  Ihe  higfi  pice  ol  (ire-p^ckaged 


LEARN  AT  VOUR  OWN  PACE 
IN  YOUR  SPARE  TIME 

Our  indL'perwJt-nt  stuJy  [Kogtam  allows  you 
to  Jearn  ntioii[  coimjlers.  operations,  ,ippii- 
calions  aiiiJ  proc^rtiiiiriiiiKj  in  your  ^pars  tune, 
al  home  Out  instoiclois  pfoviilg  you  wjth 
ivie  on-one  crmnwlirq 


LEARN  EVEN  BEFORE  YOU  DECIDE  ON  A  COMPUTER 

Eveiything  is  explained  in  simple  language.  You  will  enjoy  learning  to 
use  a  canpuler-EVIN  IF  YOU  DONT  OWN  ONE.  Leam  lo  program  on 
any  personal  computer:  IBM.  APPlf.  (XJMMOOORE,  TRS.  and  more. 

BE  YOUR  OWN  COMPUTER  EXPERT 

Frggramming  is  the  besi  wiy  lo  learn  lo  use  campulers.  and  we  can 
shew  you  lie  tesl-md  mosi  economical -way  to  learn  programming! 
Send  today  for  your  free  intormatton  p^icloge  No  obligation  No 
salesman  will  calf- 


halix 


INSTITUTE 


iTEREDUCy^TON 


'Mi  VJ  DifmiK  =  22b  Los  Arqf.  ■ 


[    MAU3<  INStlTUTtCEMEH  F0«  COMPUTER  EDUCATION  DtPI      D 
I     ItJSW  OLYUPJC  =  226  LOa  ANGELES  CA  9001  ViS9J 


f£  S^    Send  me  rttomBton  on  how  i  can  seam  about  ccmputefs  and  pro 
grvnrrwig  al  honv* 


I 


-rge  . 
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Commodore  128 
Machine  Language 

Part  6 


Jim  Butterfield,  Associate  Editor 


In  this  final  series  installment  on 
Commodore  128  machine  language 
programming,  Jim  Butterfield  looks  at 
ways  to  build  custom  memory  configu- 
rations. 


Memory  Banks 

The  16  standard  configurations  that 
Commodore  has  defined  as  banks 
are  useful,  but  limitations  exist.  In  a 
standard  128 — one  without  a  car- 
tridge, extra  ROM,  or  extra  RAM — 
only  four  bank  configurations  (0,  1, 
14,  and  15)  are  useful.  While  there 
are  16  standard  configurations,  you 
can  actually  create  256  different 
ones.  You  may  store  any  value  from 
0-255  in  the  configuration  register 
at  address  65280  ($FFOO)  and  each 
value  will  create  a  particular  con- 
figuration. 

Not  all  of  the  256  combina- 
tions are_usefuL  Some  call  for  ROM 
or  RAM  that  may  not  exist.  If  you 
eliminate  such  configurations,  only 
about  24  remain.  Of  these,  several 
others  don't  seem  to  be  very  help- 
ful. For  instance,  it's  hard  to  imag- 
ine a  case  in  which  you'd  want  only 
half  of  the  BASIC  ROM  and  none  of 
the  Kernal  ROM.  However,  you  can 
make  your  own  configurations,  and 
some  of  them  are  useful.  There's  at 
least  one  handy  configuration  miss- 
ing from  Commodore's  bank  list. 


Figure  1.  Configuration  Register 


SCOOO 
-$FFFF 

$8000 
-$BFFF 

$4000 

-$7FFF 

00 
01 

=  RAMO 
=  RAMI 

1 

00  =  Kemal 
11  =  RAM 

1 

00  =  BASIC    HI 
11  =  RAM 

1 

0  =  BASIC    LO 

1  =  RAM 

0  = 

1  = 

=  i/o 

=  ROM 

Figure  2.  Custom  Configuration 


The  Configuration  Register 

Figure  1  shows  the  make-up  of  the 
configuration  register.  Only  the 
standard  memory  elements  are 
shown  in  the  diagram;  to  simplify 
the  discussion,  we'll  ignore  ele- 
ments like  cartridges  and  RAM 
expansion. 

This  register  is  effectively  split  into 
five  parts: 

Bit  0.  When  bit  0  contains  a  zero, 
the  I/O  chips  appear  in  locations 
$DOO0-$DFFR  When  this  bit  con- 


tains a  one,  the  128  sees  whatever  is 
selected  by  bits  4  and  5.  If  it's  the 
Kemal  ROM,  this  part  of  memory 
contains  character  patterns. 

Bit  1.  This  bit  controls  memory  ad- 
dresses $4000-$7FFF.  Placing  a  one 
here  puts  RAM  in  that  area;  a  zero 
causes  the  lower  16K  of  BASIC 
ROM  to  appear. 

Bits  2  and  3.  Together,  these  two 
bits  control  locations  $8000-$BFFR 
Setting  both  bits  to  1  puts  RAM  in 
this  area.  Setting  them  both  to  0 
causes  the  upper  12K  of  BASIC 
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Authorized 


COMB 


COMMODORE^  COMPATIBLE  ACCESSORIES 


FAMOUS  U.S.  BRAND  DISK  DRIVE  UNIT 


These  famous  brand  Disk  Drives  are  rebuilt,  like 
new.  by  factory  technicians.  They  are  at  a  LOW 
liquidation  price,  and  carry  a  Factory  Warranty. 

•  Compatible  With  Commodore*'  064"  and 
SX64  Computers  for  [\/iaximunn  Efficiency. 

•  2K  RAM,  16K  ROM.  IVlaximum  Storage  of  170K 
Formatted  Data.  35  Tracks. 

•  Uses  5'/a"  Floppy  Diskettes.  Serial  Interface. 

•  Data  Transfer  f^ate:  400  Bytes  per  Second. 

•  Second  Serial  Port  for  Chaining  Second  Drive 
or  Printer. 

•  3%"  Hx  8"  Wx  15"  D.  9'/2lbs. 


Now,  Make  Quick  Back-Up  Copies 
Easily  With  a  SECOND  Disk  Drive! 

Ssfprice ^269.00 


Uquidation 
Price 


$149 

Item  H-1879-3553-013 
Shipping,  handling:  $8.00  each 


FOUR 
PACK 
OFFICE 
SOFT- 
WARE 

so-Day  Ltd. 
Fac  Warranty. 

•  General  Ledger.  8  Options.  Chart  Accounts,  Custom 
Statements.  More. 

•  Inventory  Managment  Track  1000  Items,  fvlaintain 
Perpetual  Records. 

•  Payroll.  24  Functions.  Calculates  Tax.  Prints  Checks. 
Interfaces  With  General  Ledger. 

•  Accounts  Payable/Checkwriting.  Interfaces  With 
General  Ledger. 

Mfr.  Ust  For  Set  of  4:  '199.80 


$39 


Liquidation  Price  For  Set  of  4  .  . 

Item  H-1873-7025-059  Ship,  handling:  S4.00  pkg. 


TRACTOR 

FEED  FROM 

COMMODORE® 

Discontinued  fi/lodel  LOW 
Liquidation  Price. 

•  Adapts  Your  Commodore 
803  for  Continuous  Paper. 

•  Continuous  Form  Paper 
from  2W  To  10"  Wide, 

•  You  Can  Still  Use  Your 
Friction  Feed. 

90-Day  Ltd.  Factory  Warranty. 

Commodore  is  a  regiatcf  ed  trademark  of 
Comnrodore  Electronics  Ltd- 

Mfr.  Ust '39.95 


n9 


Liquidation 
Priced  At .  . 

Item  H -1879-7004-286 
Shipping,  handling:  $4.00  each 


Toll-free:  1-800-328-0609 


Crcdil  card  custiomers  can  ortfer  by  phone, 
24  hours  a  day-  m^^^  ~ — r^^  m^m 
7  days  a  weelt.     ^VK^^   .WMtttcora    m'^, 


SEND  TO:  Item  H.ie79 

C.O.M.B.  Direct  Marketing  Corp. 
1405  Xenium  Lane  N/ Minneapolis,  MN  55441-4494 
Send  ihe  stems  mdtcated  below  (Minnesota  residents  add 
61*  sales  tax.  Sorry,  no  C.O.D-  orders) 

Send Disk  Drive{»)  Item  H-1B79-3553-013aiSl  49  each 

plus  Se  each  -or  shipping,  handlir>g. 

Send SCfftware  PackageCs)  Item  H-1 379-7025-059  at 

S39  each  plus  $4  each  for  shipping,  handling. 

Send Tractor  Feed(a)  Item  H-ie79-7004-286  at  S19 

each  plus  $4  each  (or  shipping,  handling. 

D  My  check  or  money  ordei  is  enclosed,  (No  delays  in 

processmg  orders  paid  by  check) 
Charge:  D  VISA '    D  MasterCard .    D  American  Express  • 

/ 


Accl  Nq  - 


-ExQ- 


PLEASE  PRINT  CLEARLY 
Name 


Adtiress 

City 

State 


-ZIP. 


Phone  _L 
Sign  Here- 


Sales  oulside  the  AS  contiguous  states  are  subject  to 
special  conditions.  Please  call  or  wrile  to  inquire. 


COM  B  C  O  M  BiC  O  M  B  C  O  M  B  C  O  M  B 


ROM  and  machine  language  moni- 
tor ROM  to  appear. 
Bits  4  and  5.  These  two  bits  control 
locations  $CO0O-$FFFF.  If  both  bits 
are  set  to  1,  RAM  appears  in  this 
zone;  when  both  contain  0,  the  Ker- 
nal  ROM  appears.  Note  that  when 
Kemal  ROM  is  selected,  character 
pattern  ROM  appears  at  locations 
$DOOO-$DFFF.  If  bit  0  is  set  to  0, 
I/O  chip  registers  will  be  seen  at 
$DOOO-$DFFF  regardless  of  the  set- 
tings in  bits  4  and  5. 
Bits  6  and  7.  These  two  bits  control 
which  block  of  RAM  will  be  used  in 
any  of  the  areas  selected  as  RAM  in 
the  other  configuration  register  bits. 
When  both  bits  are  set  to  zero, 
block  0  is  selected.  The  bit  pattern 
01  selects  block  1.  Note  that  loca- 
tions $0002-$03FF  will  appear 
from  block  0  no  matter  what  value 
you  place  in  these  bits.  (Locations 
$0000-$0001  are  registers  for  the 
microprocessor's  on-chip  I/O  port.) 

Suppose  that  you  want  to  se- 
lect the  bank  15  configuration.  Let's 
work  through  it  from  the  high  end. 
All  the  RAM  will  be  from  block  0, 
so  we  set  bits  6  and  7  of  the  configu- 
ration register  to  0,  We  need  Kemal 
ROM,  so  bits  4  and  5  must  also  be 
set  to  0.  We  also  want  BASIC  ROM, 
so  bits  1,  2,  and  3  are  all  set  to  0  as 
well.  To  make  the  I/O  chips  visible, 
bit  0  is  set  to  0.  Thus,  to  select  bank 
15,  we  simply  store  a  zero  in  $FF0O, 
setting  all  of  its  bits  to  0. 

Now  let's  select  bank  1,  which 
is  almost  entirely  RAM  from  block 
1.  From  the  top  again,  we  set  bits  6 
and  7  with  the  pattern  01  to  select 
block  1  as  the  source  of  RAM.  (Re- 
member, however,  that  this  doesn't 
affect  locations  $0002-$03FF,)  Bits 
2-5  are  all  set  to  1  so  that  RAM  is  in 
place,  and  bit  1  also  gets  a  one.  Bit  0 
must  be  set  to  1  so  that  the  I/O 
address  space  doesn't  appear.  Put 
all  these  bits  together,  and  you  get 
$7F,  the  value  that  selects  bank  1. 

A  Custom  Configuration 

Many  machine  language  program- 
mers would  like  to  have  a  configu- 
ration that  provides  as  much  RAM 
as  possible  but  still  retains  the 
Kemal  and  I/O  addresses.  This  can 
be  done  by  eliminating  BASIC 
ROM,  which  machine  language 
programs  usually  don't  need.  We'll 
get  48K  of  RAM  and  all  the  I/O 
that's  necessary. 


How  do  we  create  it?  Easy.  Set  bits  6  and  7  to  0  to 
select  RAM  from  block  0.  Set  bits  4  and  5  to  0  to  select 
Kernal  ROM.  Set  bits  1,  2,  and  3  to  1  to  put  RAM  in 
place.  And  bit  0  is  set  to  0  to  put  the  I/O  chips  in  place. 
Add  these  values  together,  and  you  get  $0E  as  the  final 
value.  We'll  use  this  configuration  soon  in  an  example. 

Fine  Points 

The  MMU  specifications  reveal  additional,  intriguing 
configuration  possibilities.  You  can  expand  shared 
RAM  to  protect  more  than  IK  from  reconfiguration. 
You  can  even  relocate  the  processor's  zero  page  or 
stack.  For  most  of  us,  these  are  comparatively  risky 
techniques,  since  BASIC  and  the  Kernal  assume  a 
normal  configuration. 

Here's  a  handy  piece  of  information,  however.  If  a 
machine  language  program  sets  its  own  configuration, 
the  calling  BASIC  program  has  a  lot  more  latitude  in 
the  way  it  calls  that  program.  To  explain:  Suppose 
there  is  a  machine  language  program  somewhere  in 
RAM  between  $4000-$BFFF.  We  know  that  the  pro- 
gram uses  I/O  and  the  Kernal.  From  BASIC,  you 
would  expect  to  precede  any  SYS  with  BANK  15  to 
insure  that  the  ML  program  has  access  to  the  Kernal. 
But  that's  impossible:  The  program  is  above  $4000  and 
can't  be  reached  with  BANK  15.  BANK  0  would  allow 
you  to  access  it,  but  then  the  ML  program  would  have 
no  access  to  the  Kernal  ROM. 

The  solution  is  for  the  ML  program  itself  to  recon- 
figure the  machine  to  the  custom  configuration  shown 
in  Figure  2.  Everything  vrill  work  fine,  and  the  ML 
program  won't  even  need  to  restore  the  original  config- 
uration before  it  returns  to  BASIC. 

Now  let's  write  a  program  to  create  the  configuration. 

Configuration  Example 

The  machine  language  portion  of  the  program  will 
print  a  simple  message.  From  direct  mode,  enter  MON- 
ITOR to  activate  the  128's  built-in  machine  language 
monitor;  then  enter  these  lines: 


A  AOOO 

LDA 

#SOE 

AA002 

STA 

$FFOO 

A  A005 

LDX 

#$00 

A  A007 

LDA 

$A013,X 

A  AOOA 

ISR 

$FFD2 

A  AOOD 

INX 

A  AOOE 

CPX 

#$1A 

A  AOlO 

BCC 

$A007 

A  A012 

RTS 

To  enter  the  message,  display  memory  with  the 
command  M  A013  A02C.  Next,  type  over  the  display 
so  that  the  left  portion  of  the  screen  looks  like  this: 

>A013  47  52  45  45  54  49  4E  47 
>A01B  53  20  46  52  4F  4D  20  48 
>A023  59  SO  45  52  53  50  41  43 
>A02B  45  OD 

This  data  will  appear  in  slightly  different  form  on 
an  80-column  monitor.  That  doesn't  matter — simply 
type  these  bytes  in  the  addresses  shown,  and  don't 
forget  to  press  RETURN  at  the  end  of  each  line.  In  the 
final  line,  it  doesn't  matter  what  appears  after  the  byte 
containing  OD.  As  you  enter  the  bytes,  you'll  see  the 
message  appear  in  the  ASCII  display  in  the  right  part  of 
the  screen. 
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Debug  Exercise 

The  above  program  is  correct,  but 
perhaps  you'td  like  to  try  your  hand 
at  some  of  the  new  debugging  fea- 
tures offered  by  the  128.  If  you  want 
to  try  this,  create  a  deliberate  mis- 
take by  entering  a  wrong  branch  at 
location  $A010,  Enter  this  line: 
A  AOlO  BCC  SAOOS 

This  instruction  is  the  same 
size  as  the  previous  one,  so  it 
doesn't  disturb  the  rest  of  the  pro- 
gram. It  causes  a  branch  back  to  the 
LDX  instruction,  which  prevents  X 
from  reaching  its  final  value,  and 
creates  an  endless  loop.  We'll  print 
a  lot  of  G  characters.  If  you  choose 
the  bug  option,  continue  with  the 
rest  of  the  exercise  and  weTl  pick  up 
on  debugging  in  a  moment. 

The  BASIC  Part 

The  next  step  is  to  save  the  program 
to  disk.  Enter  this  command: 
S  "0:MSG",8,A000,A02D 

The  drive  light  comes  on  brief- 
ly as  the  monitor  writes  the  file 
MSG  to  disk.  Exit  the  monitor  with 
X;  then  type  NEW  and  enter  this 
program: 

MD  100  BANK  0 

XP  110  BLOAD  "MSG" 

MX  120  PRINT  "HERE  IS  A  MESSAG 

E — ": PRINT 
SF  130  BANK  0 
GQ  140  SYS  40960 
JE  150  PRINT: PRINT: PRINT  "ABOV 

E  MESSAGE  COURTESY  OF  . 

CE  160  PRINT  "..CONFIGURATION 
( SPACE }$0E. " 

Don't  bother  to  add  code  to 
check  the  disk  status  following  the 
BLOAD.  A  bad  BLOAD  causes  the 
program  to  stop  in  any  case.  Note 
that  the  program  repeats  BANK  0. 
That's  not  necessary,  but  it's  helpful 
as  a  reminder  of  what's  going  on. 

Let's  take  stock.  If  the  machine 
language  program  stayed  in  bank  0, 
it  could  perform  no  output,  since 
bank  0  contains  no  ROM  or  I/O.  If 
we  had  chosen  bank  15,  the  pro- 
gram couldn't  run  at  all:  The  SYS  to 
40960  would  take  us  to  ROM,  not 
to  the  RAM  where  our  program 
resides.  But  when  we  SYS  to  our 
bank  0  address,  the  machine  lan- 
guage program  switches  the  com- 
puter to  a  new  configuration  that 
has  no  official  bank  number.  There 
will  be  lots  of  RAM  plus  Kemal 
ROM  and  I/O  chips.  Go  ahead  and 
run  the  program. 


Debugging 

If  you  chose  the  bug  option,  or 
somehow  created  a  different  bug, 
the  program  doesn't  print  the  in- 
tended message.  Compared  to  ear- 
lier computers,  the  128  makes  it 
easy  to  debug  such  problems. 

If  you  are  stuck  in  an  endless 
machine  language  loop,  hold  down 
the  RUN/STOP  key  and  press  the 
reset  button.  After  you've  released 
the  button,  the  128  puts  you  in  the 
machine  language  monitor.  Once 
you  have  regained  control,  you  can 
disassemble  the  program  with  the 
command  D  AOOO,  If  you  created 
the  deliberate  bug  mentioned  above, 
correct  it  by  entering  this  line: 

A  AOlO  BCC  $A007 

Don't  try  to  rerun  the  program 
at  this  point.  Since  the  BASIC  pro- 
gram loads  the  ML  from  disk,  you 
must  replace  the  old  ML  file  with 
the  correct  version.  Scratch  the  old 
MSG  file  with  this  command: 
@,SO:MSG 

The  @  symbol  indicates  a  disk 
command.  It  could  be  followed  by  a 
device  number — in  case  you  had  a 
disk  unit  9 — but  if  none  is  supplied 
ahead  of  the  comma,  unit  8  is  as- 
sumed. S  stands  for  scratch.  The 
characters  0:  indicate  that  you're 
using  drive  0  {always  a  good  idea, 
particularly  on  a  1541  drive,  which 
is  prone  to  save-with-replace  prob- 
lems). After  those  characters  comes 
the  filename  itself. 

If  you're  used  to  the  Commo- 
dore 64  wedge  supplied  with  the 
1541  Test/Demo  disk,  note  the  dif- 
ference in  syntax  for  this  monitor 
disk  command.  The  comma  after 
the  @  sign  is  not  optional.  To  con- 
firm that  the  old  MSG  file  has  been 
scratched,  type  this  command: 

@ 

The  computer  prints  the  disk 
status.  Now  you  can  save  the  new 
version  of  MSG: 
S  "0;MSG",8,A0iX),A02D 

Exit  to  BASIC  and  rerun  the 
program  to  confirm  that  the  fix  suc- 
ceeded. The  128  is  a  powerful  and 
flexible  machine.  You  can  make  use 
of  plenty  of  memory,  and  there  are 
many  mechanisms  to  help  you  ex- 
ploit the  machine's  potential.  It 
takes  a  while  to  get  comfortable 
with  a  new  architecture,  but  it's  all 
there  and  accessible.  © 


Music  Maker  64 


If  you're  interested  in  creating  music 
on  the  Commodore  64,  this  program 
may  provide  the  power  you're  looking 
for.  Don't  be  deceived  by  its  lack  of 
fancy  graphics  and  other  frills — at  the 
core  of  the  program  is  a  sophisticated 
machine  language  routine  that  can 
play  complex,  multi-part  music.  Yet 
you  can  use  the  program  without  be- 
ing a  machine  language  expert. 


The  Commodore  64's  SID  chip  is 
one  of  the  most  advanced  music 
chips  in  any  personal  computer. 
However,  the  64's  BASIC  requires 
several  POKE  statements  to  play 
just  a  single  note,  much  less  an 
entire  song.  "Music  Maker"  vastly 
simplifies  the  process  of  making 
music  on  the  Commodore  64.  You're 
still  responsible  for  telling  the 
computer  what,  to  play,  but  this 
program's  system  takes  much  of  the 
drudgery  out  of  entering  music.  It 
allows  up  to  about  3000  notes  in 
each  voice  and  independent  control 
of  the  64's  three  voices  (tone 
generators). 

Type  in  and  save  Music  Maker. 
Although  you'll  probably  be  tempt- 
ed to  run  the  program  immediately, 
you  can't  run  it  until  you  add  some 
notes  for  it  to  play.  This  is  done  by 
typing  additional  DATA  statements 
at  the  end  of  the  program  (when 
you  do  this,  be  careful  not  to  disturb 
the  DATA  statements  already  in- 
cluded in  the  program).  Here's  an 
explanation  of  what  to  type. 

Entering  Music 

In  Music  Maker,  each  note  is  speci- 
fied by  two  numbers.   The  first. 


Martin  F.  Staley 


which  I'll  call  the  note  number,  is 
any  integer  from  10-127.  The  first 
digit  or  digits  of  the  number  corre- 
spond to  the  location  of  that  note  in 
a  chromatic  scale  starting  at  C  and 
going  up  to  B,  Rests  should  be  given 
note  numbers  of  0.  The  following 
table  can  be  used  as  a  reference. 

Note      First  digit(s)  of  note  number 


(rest! 

0 

C 

1 

C# 

2 

D 

3 

D# 

4 

E 

5 

F 

6 

F# 

7 

G 

8 

G# 

9 

A 

10 

A# 

11 

B 

12 

The  last  digit  of  the  note  num- 
ber is  the  octave  (0-7,  inclusive)  in 
which  the  note  is  located.  As  exam- 
ples of  note  numbers,  a  D  in  the 
fifth  octave  has  a  note  number  of 
35,  a  B  in  octave  zero  (the  lowest 
octave)  has  a  note  number  of  120, 
an  F  sharp  in  the  fourth  octave  has  a 
note  number  of  74,  and  a  C  in  the 
seventh  (highest)  octave  has  a  note 
number  of  17.  This  system  becomes 
quite  easy  to  use  after  only  a  little 
practice. 

The  second  number  for  each 
note,  which  I'll  call  the  length  num- 
ber, is  any  integer  (whole  number) 
in  the  range  1-100  (the  number  can 
actually  range  up  to  255 — see  be- 
low). The  length  number  can  be 
used  in  many  different  ways.  One 
system  is  to  let  the  length  number 
equal  three  times  the  number  of 
thirty-second  notes  that  can  fit  in 


the  note.  When  this  system  is  used, 
a  tempo  of  950  equals  approximately 
120  beats  per  minute — a  moderate 
tempo — and  notes  and  rests  have 
the  length  numbers  shown  here. 


Note  type 

Length  number 

whole 

96 

half 

48 

quarter 

eighth 

sixteenth 

24 

12 

6 

thirty-second 
dotted  half 

3 

72 

dotted  quarter 
dotted  eighth 
dotted  sixteenth 

36 

18 

9 

eighth  note  triplet 
sixteenth  note  triplet 
thirty-second  note  triplet 
sixty-fourth  note  triplet 

8 
4 

2 

1 

The  most  important  fact  to  re- 
member about  length  numbers  is 
that  they  must  be  correct  in  relation 
to  one  another.  A  half  note  should 
always  be  twice  the  length  of  a 
quarter  note,  and  so  on.  If  your 
musical  composition  doesn't  use 
triplets,  then  it's  acceptable  to  di- 
vide the  length  numbers  of  the  oth- 
er notes  by  three,  since  all  their 
numbers  are  divisible  by  three.  Or, 
if  you  need  only  half,  quarter, 
eighth,  and  sixteenth  notes,  they 
can  be  given  note  numbers  of  eight, 
four,  two,  and  one,  respectively. 

In  short,  the  length  numbers 
can  be  adjusted  in  various  ways  to 
get  different  kinds  of  notes.  If  you 
need  quintuplets,  you  can  use  quar- 
ter notes  with  length  numbers  of 
ten;  then  each  note  in  the  quintu- 
plet will  have  a  length  number  of 
two.  If  you  need  a  grace  note  after  a 
quarter  note,  that  particular  quarter 
note  can  be  given  a  value  slightly 
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less  than  the  value  given  to  other 
quarter  notes,  and  the  gap  filled 
with  the  grace  note.  Just  remember 
that  the  length  numbers  must  be 
integers. 

Tonguing  and  Slurring 

In  music,  there  are  two  basic  ways 
to  articulate  notes:  tonguing  and 
slurring.  To  tongue  a  note  means  to 
place  a  short  interval  of  silence  be- 
tween that  note  and  the  preceding 
one,  whereas  slurred  notes  are  con- 
nected. The  previous  description  of 
note  numbers  stated  that  the  length 
number  for  each  note  must  be  in 
the  range  1-100.  Lengths  in  this 
range  create  tongued  notes.  If  you 
want  a  note  to  be  slurred  to  the  next 
note,  add  100  to  the  length  number 
it  would  otherwise  have.  For  in- 
stance, length  105  gives  you  a 
slurred  note  with  the  length  5.  Note 
that  some  attack/decay/sustain/ 
release  (ADSR)  settings  cause  notes 
to  be  tongued  or  slurred  regardless 
of  the  length  number. 

Program  lines  380,  500,  and 
620  control  a  staccato  feature.  In 
conventional  music,  staccato  notes 
are  more  clear-cut  and  separated 
than  most  notes  in  the  song.  The 
amount  of  staccato  for  each  voice 
can  be  from  zero  (least)  to  255 
(most),  and  it  remains  in  effect 
throughout  the  entire  song.  This 
feature  has  little  effect  all  by  itself, 
but  serves  as  an  enhancement  to 
the  ADSR  settings  and  should  be 
used  in  conjunction  with  them. 

Multiple  Voices 

If  your  musical  composition  uses 
more  than  one  voice,  enter  the  mu- 
sic data  in  sequential  order.  That  is, 
all  the  music  data  (a  note  number 
and  length  number  for  each  note  or 
rest)  for  voice  one  comes  first.  All 
the  music  data  for  voice  two  should 
come  next,  followed  by  the  data  for 
voice  three. 

At  the  end  of  the  data  for  each 
voice,  include  a  value  of  —1.  The 
negative  value  serves  as  a  flag  to 
Music  Maker  that  it  has  reached  the 
end  of  the  data  for  a  voice.  When  it 
reaches  the  third  —1  value.  Music 
Maker  knows  it  has  read  all  the  data 
and  can  begin  playing  the  song. 

After  you've  entered  all  the 
music  data,  save  the  program  using 
a  different  filename  to  distinguish  it 
from  the  original  Music  Maker. 


Running  Music  Maker 

Once  the  music  data  has  been  en- 
tered, you  can  run  Music  Maker  to 
hear  it  play  the  song.  When  you  do 
so,  the  computer  spends  a  short 
time  READing  and  POKEing  the 
machine  language  routine  into 
n\emory.  Then  it  READs  the  music 
data  at  the  end  of  the  program  and 
POKEs  that  into  memory  as  well. 
After  all  the  data  is  in  place,  it  trans- 
fers control  to  the  machine  lan- 
guage routine,  which  actually  plays 
the  music.  When  the  song  is  fin- 
ished, the  familiar  READY  prompt 
appears. 

Program  lines  120-570  allow 
you  to  set  the  sound  parameters: 
volume,  filtering,  attack/decay/ 
sustain/release  (ADSR),  high  and 
low  pulse  width,  and  waveforms. 
These  parameters  are  explained 
more  fully  in  the  64  user's  manual. 
Line  90  controls  the  tempo  of  the 
music,  which  can  be  any  integer 
from  0-65535,  with  65535  being 
the  slowest  speed.  The  variable  S$ 
in  line  100  controls  a  special  effect 
known  as  synchronization.  If  you 
set  S$  equal  to  "Y,"  voices  two  and 
three  are  synchronized  with  voice 
one  whenever  there  is  a  rest  in 
those  voices.  The  result  is  an  en- 
riched sound  in  voice  one. 

When  it's  first  run.  Music  Mak- 
er needs  to  read  both  the  machine 
language  data  and  the  music  data. 
The  machine  language  subroutine 
modifies  itself,  so  its  data  must  be 
read  and  POKEd  in  every  time  you 
run  the  program.  However,  the  mu- 
sic data  does  not  need  to  be  read 
each  time,  and  it  would  be  a  waste 
of  time  to  do  so,  especially  if  your 
song  is  long.  If  R$  =  "Y"  in  line  110, 
the  music  data  will  be  read.  To  tell 
the  program  to  skip  the  music  data, 
set  R$  to  some  string  value  other 
than  Y.  Do  this  only  after  having 
read  the  music  data  at  least  once. 
Keep  in  mind,  too,  that  if  you  modi- 
fy this  data  or  add  more  notes,  you 
must  read  the  data  again  to  hear  the 
new  version  of  the  song. 

The  machine  language  subrou- 
tine that  plays  the  music  starts  at 
location  49152  ($C000)  and  is  not 
relocatable.  Since  Music  Maker 
uses  other  addresses  in  the  area 
$C000-$CFFF  and  the  computer's 
zero  page  of  memory,  you  should 
not  attempt  to  use  Music  Maker 
while  any  other  machine  language 


program  is  runnmg. 
Music  Maker  64 

For  instructions  on  entering  this  program, 
piease  retsr  to  "COMPUTEI's  Guide  to  Typing 
In  Programs"  in  this  issue  of  computei. 

RA  10  POKE  53281,15 :P0KE  53280 
,12:PRINT"(CLR] { BLK } 
17  DOWN} (14  RIGHT} PLEASE 
WAIT" 

MG  20  FOR  N=54272  TO  54296:P0K 
E  N,0:NEXT 

SF  30  : 

KK    40    FOR   N=49152    TO   49595 

CG    50     :     READ    BiPOKE    N,B:T=T+B 

GJ    60    NEXT 

MJ    70    : 

FP  80  REM**********  ALL  VOICES 
********** 

HB  90  TP=1000:REM*  TEMPO 
{10  SPACES)0-65535 
DK  100  S$="Y"  :REM*  SPECIAL  EF 

FECT?{3  SPACES }Y/N 
FF  110  R5="Y"  :REM*  READ  MUSIC 

DATA? (2  SPACES )Y/N 
CK  120  VO=15i2  SPACES]: REM*  VO 

LUME:ill  SPACES) 0-15 
AA  130  FV=0(3  SPACES): REM*  FIL 

TER  OFF/ON:  0/1,2,4 
XF  140  HP=64{2  SPACES): REM*  HI 

GH  PASS: [6  SPACES}0,64 
OR  150  BP=0[3  SPACES ):REM*  BAN 

D  PASS: (6  SPACESJ0,32 
JA  160  LP=0{3  SPACES): REM*  LOW 

PASS: 17  SPACES) 0,16 
EE  170  LC=2{3  SPACES) :REM*  LO 

(SPACElCUTOFF  FREQ . :  0- 

7 
QB  180  HC=128  :REM*  HI  CUTOFF 

( SPACE) FREQ. :  0-2  5  5 
QR  190  RS=240  :REM*  RESONANCE: 

16,32,64,128 
AS  200  POKE  54295, FV+RS 
HA  210  POKE  54296, VO+HP+LP+BP 
RX  220  POKE  54293, LC:POKE  5429 

4,HC 
FC  230  POKE  53225, TP/256 
XF  240  POKE  53224, 256*(TP/256- 

INT{TP/256)) 

RA  250  : 

KB  260  : 

JF  270  REM**********  VOICE  1  * 
************ 

JX  280  AD=85  :REM**  ATTACK/DEC 

AY: U  SPACES) 0-2 55 
BF  290  SR=100:REM**  SUSTAIN/RE 

LEASE:  0-2  5  5 
KK  300  SC=5  0  :REM**  STACCATO: 

[8  SPACES }0-255 
EA  310  HI=8(2  SPACES): REM**  HI 
PULSE  WIDTH: (2  SPACES} 

0-15 
HS  320  LO=0{2  SPACES) : REM**  LO 
PULSE  WIDTH: (2  SPACES) 

0-255 
BC  330  Wl=65  :REM**  WAVEFORM: 

[5   SPACES)17,33,65 
RQ  340  POKE  54277, AD: POKE  5427 

8,SR 
GP  350  POKE  54275, HI:POKE  5427 

4,LO 
RS  360  POKE  53240, Wl :POKE  4954 

3,SC 

JJ  370  : 

EK  380  : 

FP  390  REM**********  VOICE  2  * 
************ 

CG  400  AD=85  :REM**  ATTACK/DEC 
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AY: 14    SPACES }0-25S 

DH 

840 

N=N+2:D=D+B:GOTO820 

7,238,18,192,203,3,238 

JQ    410 

SR=100:REH**    SUSTAIN/RE 

PD 

850 

READ   A: IF   A=-l    THEN    N=0 

,19,192 

LEASE:     0-2  55 

:GOTO870 

MP    1120    DATA238,18,192,208,3,2 

PB   420 

SC=50    sREM**    STACCATO: 

KX 

860 

READ    B:POKE    35000+N,A:P 

38,19,192.206,240,207, 

{8    SPACES] 0-2 5 5 

OKE    35001+N,BtN=N+2:GOT 

173,240,207,201,100,24 

BJ    430 

HI=8{2    SPACES]: REM**    HI 

0850 

0,8,201 

PULSE    WIDTH: [2    SPACES) 

DR 

870 

READ    A: IP    A=-l     THEN    N=0 

EP    1130    DATA   0,208,42,162,16.1 

0-15 

:GOTO900 

34,253,238,50,193,208, 

MG    440 

LO=200:REM**    LO    PULSE   W 

QX 

880 

READ   B:P0KE    38000+N,A:P 

3,238,51,193,238,50,1$ 

IDTH:{2    SPACES] 0-2 55 

OKE    38001+N,B!N=N+2:GOT 

3,208,3 

XM   450 

W2=65    :REM**   WAVEFORM: 

O870 

CE    1140    DATA238,51,193,173,111 

{5    SPACES  J 17, 33, 6 5 

KK 

890 

* 

,148,141,240,207,238,3 

SP    460 

POKE   54284, AD: POKE   5428 

ED 

900 

POKE    53221,0/256 

5,192,208,3,238.36,192 

5,SR 

RC 

910 

POKE    53220, 256*(D/256-I 

,238,35 

CG    470 

POKE    54282, HI: POKE    5428 

NT{D/256)) 

JF   1150    DATA192,208,3,238,36.1 

1,L0 

QD 

920 

PRIKT"{CLR) (ELK) 

92,174,232,207,172,233 

XR  480 

POKE    53241, W2 SPOKE    4955 

{7     DOWN) [16    RIGHTlPLAYI 

,207,236,234,207,208,5 

8,SC 

NG":SYS49152 

,204,235 

QA   490 

: 

JC 

930 

FOR   N=5427  2    TO   542  96: PC 

JG    1160    DATA207,240,11,238,234 

FA    500 

: 

KE   N,0:NEXT 

,207,208,3,238,235,207 

HD    510 

REM**********    VOICE    3    * 

GA 

940 

END 

,76,77,193,238,230,207 

************ 

ER 

950 

; 

,208,3 

SR    520 

AD=85     :REM**    ATTACK/DEC 

JR 

960 

; 

DK    1170    DATA238,231,207,173,23 

AY: {4    SPACES) 0-2 5 5 

AJ 

970 

REM****    MACHINE   LAKGUAG 

0,207,205,228,207,208, 

FH    530 

SR=100:REM**    SOSTAIN/RE 

E    DATA    **** 

9,173,231,207,205,229, 

LEASE:     0-2  55 

XX 

980 

DATA17 3, 254,124,10,170, 

207,203 

GK    540 

SC=50    :REM**    STACCATO: 

189,80,195,141,243,207, 

KQ    1180    DATA1,96,32,234,255,32 

is    SPACES) 0-2 5 5 

189,81,195,141,242,207, 

,225,255,208,1,96,162, 

JB   550 

HI=5[2    SPACES): REM**    HI 

173 

0,224,0,240,9,165,251, 

PULSE    WIDTH: (2    SPACES) 

AE 

990 

DATA182,136,10,170,189, 

141,4 

0-15 

80,195,141,245,207,189, 

KG    1190   DATA212,232,76,134,193 

CB    560 

LO=90    :REM**    LO    PULSE    W 

81,195,141,244,207,173, 

,162,0,224,0,240,9,165 

IDTH:E2    SPACES) 0-2 55 

110 

,252,141,11,212,232,76 

BE    570 

W3=33     :REM**    WAVEFORM: 

SP 

1000 

DATA148,10,170,18  9,80, 

.149,193 

(5    SPACES)17,33,65 

195,141,247,207,189,81 

SD    1200    DATA162, 0,224, 0,240, 9, 

SG    580 

POKE    54291, AD: POKE    5429 

,195,141,246,207,76,75 

165,253,141,18,212,2  32 

2,SR 

,192,208 

,76,164,193,169,0,141, 

DS    590 

POKE    54289,HI:POKE    5428 

RJ 

i0ie 

DATA19,17  3,243,207,240 

234,207 

8,LO 

,14,141,15,212.173,242 

PC    1210    DATA141,235,207,76,0,1 

HK   600 

POKE   53242, W3:P0KE   4957 

,207,105,8,141,14,212, 

92 

3,SC 

76,87 

PJ    1220    DATA1,12,2,24,4,49,8,9 

GH   610 

: 

SA 

1020 

DAT A192, 17 3, 2 47, 2 07, 14 

8,16,195.33.134,67,12, 

MH    620 

: 

1,15,212,173,246,207,1 

134,24 

XR   630 

IF    S?<>"Y"    THEN660 

41,14,212,76,111,192,2 

RC    1230    DATA1,28,2,56,4,113,8, 

JC   640 

POKE   49203, 173 :POKE   492 

08,19 

225,17,194,35,132,71,9 

04,247sPOKE    49205,207 

SE 

1030 

DATA17  3,243,207,240,14 

,142,18 

JX   650 

POKE   49239, 173 tPOKE   492 

,141,8,212,173,242,207 

XP    1240    DATA1,45,2,90,4,180,9, 

40,245:POKE    49241,207 

,233,8,141,7,212,76,12 

104,18,209,37,161,75,6 

ED   660 

FOR   N=53230    TO    53232  :P0 

3,192 

6,150,132 

KE    N,1:KEXT 

KC 

1040 

DATA173,245,207,141,8, 

AR   1250    DAT Al, 63, 2, 126, 4, 252, 9 

SE    670 

POKE    53222, 0:POKE    53223 

212,173,244,207,141,7, 

,247,19,239,39,222,79, 

,0 

212,173,243,207,141,1, 

188,159,120 

MS    680 

POKE    53226, 0:POKE    53227 

212,173 

EA    1260    DATA1,82,2,16  2,5,7  2,10 

,0 

CK 

1050 

DATA242, 207, 141, 0,212, 

,143,21,30,42,61,84,12 

GR    690 

173,248,207,141,4,212, 

2,168,243 

PG    700 

N=0 

133,251,17  3,2  49,207,14 

FD    1270    DATA1,102,2,204,5,152, 

RC    710 

IF    R?<>"Y"    THEN    D=256*P 

1,11,212 

11,48,22,96,44,192,89, 

EEK{53221)+PEEK(53220) : 

JE 

1060 

DATA133,2  52,17  3,2  50,20 

127,178,255 

GOTO920 

7,141,18,212,133,253,2 

PF    1280    DATA1,123,2,247,5,2  37, 

BS    720 

FOR   C=31998   TO    3799S    ST 

06,238,207,173,238,207 

11,218,23,180,47,105,9 

EP    3000 

,201,100 

4,210,189,164 

EQ    730 

:    POKE   C,0:POKE   C+1,0 

HE 

1070 

DATA240,8,201,0,208,42 

JX    1290   DATA1,146,3,36,6,71,12 

FB    740 

NEXT    C 

,162,16,134,251,238,19 

,143,25,29,50,59,100,1 

MA    750 

POKE    50000,0 :POKE    50001 

4,192,208,3,2  38,195,19 

17,200,235 

,0 

2,2  38 

QR   1300    DATAl,170,3,a3,6,167,l 

QP    760 

FOR    A=l    TO    12 

DA 

1080 

DATA194,192,208,3,238, 

3,78,26,156,53,55,106, 

AE    770 

:    FOR   B=0   TO    15 

195,192,173,255,124,14 

110,212,221 

RQ    780 

:£3    SPACES] READ    C:T=T+C 

1,238,207,238,1,192,20 

HJ    1310    DATA1,195,3,134,7,12,1 

GK    790 

:l3    SPACES] POKE    50000+2 

8,3,238 

4,24,28,49,56,97,112,1 

0  *A+B , C 

QQ 

1090 

DATA2, 192, 238, 1,192, 20 

95,225,133 

BM   800 

:    NEXT    B 

8,3,238,2,192,206,239, 

CC    1320    DATA1,222,3,188,7,119, 

QR    810 

NEXT    A: IF   T<>87973    THEN 

207 , 173 , 2  39 , 207 , 201 , 10 

14,239,29,222,59,188,1 

PRINT     "ERROR    IN    ML    DAT 

0,240,8 

19,119,238,238 

A": STOP 

RC 

1100 

DATA201, 0,208, 42, 162,1 

DK    1330    DATA1,2  50,3,245,7,2  33, 

MK    820 

READ   A: IF   A=-l    THEN    N=0 

6,134,252,238,250,192, 

15,210,31,164,63,73,12 

:GOTO850 

208,3,238,251,192,238, 

6,146,253,35 

BG    830 

READ    B:POKE    32000+N,A:P 

250,192 

KF    1340    : 

OKE    32001+N,B:IF   B>100 

BD 

1110 

DATA208,3,238,251,192, 

RJ    1350    REM**    ENTER   MUSIC    DATA 

( SPACE JTHEN    B=B-100 

173,183,136.141,239,20 

BELOW                                           @ 
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Printer  Master 


While  the  dot  matrix  printer  is  a  won- 
derfully flexible  device,  accessing  its 
many  features  can  sometimes  be  con- 
fusing. This  convenient,  menu-driven 
program  helps  you  get  the  most  out  of 
your  printer  by  simplifying  the  pro- 
cess of  choosing  special  printer  fea- 
tures. For  all  Apple  II  series 
computers  with  a  dot  matrix  printer. 


Buying  a  printer  has  always  been  a 
bit  complicated.  Should  it  have  a 
serial  or  a  parallel  interface?  What 
printers  will  be  compatible  with 
your  brand  of  computer?  What  is  a 
reasonable  price?  Which  printers 
offer  the  best  value  for  the  money? 
Should  you  select  a  dot  matrix  ma- 
chine for  its  speed  and  its  graphics 
capability,  or  opt  for  the  letter- 
quality  print  of  the  daisy  wheel? 

Many  magazines  have  run  arti- 
cles comparing  printers  of  all  types, 
feature  for  feature.  After  some  in- 
vestigation, most  of  us  end  up  with 
a  printer  that  suits  our  needs.  For 
many,  that  means  a  medium-priced 
dot  matrix  printer. 

Except  for  the  most  demanding 
purchaser,  the  near-letter-quality 
font  of  modern  dot  matrix  machines 
can  sometimes  even  prove  accept- 
able for  occasional  business  use.  As 
a  bonus,  the  programmability  of 
these  inexpensive  workhorses  pro- 
vides a  flexibility  unmatched  by  the 
best  daisy  wheel  printers.  Unfortu- 


David  Stanton 


nately,  a  new  purchaser's  elation  is 
too  often  dampened  after  discover- 
ing the  pages  in  the  user's  manual 
that  explain  all  the  control  charac- 
ters required  to  implement  those 
fancy  fonts,  foreign  alphabets,  and 
optional  character  sets. 

Enter  "Printer  Master."  This 
menu-driven  program  remembers 
those  optional  features  along  with 
their  confusing  control  characters 
and  allows  you  to  configure  your 
printer  exactly  the  way  you  want  it 
without  the  necessity  of  under- 
standing all  the  details  outlined  in 
your  printer's  manual. 

While  Printer  Master  does  not 
access  some  of  the  more  obscure 
printer  functions,  it  does  allo%v  easy 
access  to  foreign  alphabets  and  spe- 
cial character  set  combinations. 
Simply  run  Printer  Master,  select- 
ing your  desired  font.  Then  use 
your  word  processor  to  print  old  or 
new  text  files.  With  a  bit  of  experi- 
mentation, you  should  be  able  to 
achieve  exactly  the  desired  results 
for  every  occasion. 

Type  in  Printer  Master  and 
save  the  the  program  to  disk  before 
you  run  it.  Since  Printer  Master  is 
menu-driven  and  completely  self- 
prompting,  you  won't  need  elabo- 
rate instructions  to  use  it.  Just 
follow  the  onscreen  prompts  and 
respond  to  the  questions  as 
indicated. 

When  you  run  the  program  it 
divides  the  screen  into  two  parts. 


The  upper  section  displays  a  series 
of  menus  listing  the  available  fea- 
tures. As  you  select  those  items,  the 
bottom  portion  will  display  the  cur- 
rent status  of  each  option.  Occa- 
sionally the  status  will  not  change 
when  an  item  is  selected.  This  oc- 
curs either  because  the  printer  can- 
not use  that  feature  or  the  status  of 
a  different  selection  precludes  the 
use  of  that  option.  For  example, 
Okidata  printers  prohibit  the  use  of 
near-letter-quality  print  in  con- 
densed mode. 

To  check  the  appearance  of  a 
font  selection,  choose  "Print  Test" 
from  the  main  menu.  Printer  Mas- 
ter prints  a  short  message  to  help 
you  diagnose  any  problems.  If  any- 
thing is  not  as  it  should  be,  the  most 
likely  reason  is  improper  variable 
values;  in  the  next  section,  we'll 
learn  how  to  change  them. 

Making  Adjustments 

As  published,  the  program  is  de- 
signed to  work  with  the  following 
popular  printers: 

Apple  Imagewriter 
Okidata  Microline  series 
Epson  FX  series 
C.  Itoh  8510  series 
BMC  dot  matrix  printer 

Some  models  from  these  man- 
ufacturers offer  different  options. 
As  a  rule,  Printer  Master  is  compati- 
ble with  the  most  versatile  printer 
from  each  manufacturer.  For  mod- 
els that  lack  some  of  those  ad- 
vanced features,  you  may  want  to 
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replace  the  appropriate  variable 
values  v/ith  zeros  so  you'll  have  an 
accurate  indication  of  the  printer's 
capabilities  in  the  configuration  dis- 
play at  the  bottom  of  the  screen.  If 
you  attempt  to  use  a  feature  that  is 
unavailable  on  your  printer.  Printer 
Master  could  produce  unpredict- 
able results. 

For  example,  the  Microline  182 
lacks  near-letter-quality  (NLQ) 
print  mode.  By  placing  a  zero  in  the 
variable  NL,  you  can  assure  that  the 
program  will  not  attempt  a  non- 
existent NLQ  mode.  Don't  be  afraid 
to  experiment.  Turning  the  printer 
off  and  on  again  always  resets  it  to 
its  original  state  no  matter  what 
commands  the  program  may  have 
sent. 

For  those  who  have  a  different 
printer,  the  explanation  of  the  rele- 
vant variables  should  allow  you  to 
configure  the  program  to  fit  your 
machine.  Find  the  section  in  your 
manual  that  lists  the  decimal  values 
needed  to  control  each  function, 
and  insert  those  values  in  the  ap- 
propriate variables  listed  in  lines 
450-460.  Table  1  explains  the  func- 
hons  of  all  the  relevant  variables. 

Using  this  method,  you  should 
have  little  trouble  creating  a  version 
for  any  dot  matrix  printer  to  which 
you  may  have  access.  Be  sure  to  use 
proper  values,  though,  or  be  pre- 
pared for  strange  results.  No  harm 
will  be  done  to  the  printer,  but  the 
printout  can  look  very  peculiar. 

Interfaces,  Dip  Switches, 
And  Power-Up  Defauits 

Those  who  own  a  printer  may  al- 
ready know  something  about  inter- 
faces. Third  party  interfaces  offer  a 
vast  array  of  programmable  and 
switch-selectable  configurations. 
Printer  Master  does  not  affect  your 
interface  at  all. 

Printers,  too,  can  be  pro- 
grammed and  modified.  Internal 
dip  switches  control  the  power-up 
default  conditions  that  determine 
how  your  printer  works  when  you 
first  turn  it  on.  Printer  Master  as- 
sumes that  your  printer's  switches 
are  set  in  the  standard  mode  estab- 
lished at  the  factory.  If  this  is  not 
the  case,  you  may  need  to  change 
the  string  variable  values  listed  be- 
low to  conform  to  your  machine's 
power-up  condition.  This  is  neither 
as  technical  nor  as  difficult  as  it  may 


sound.  These  variables  are  defined 
in  line  2140  of  the  program. 

Once  you  have  the  minor  ad- 
justments necessary,  Printer  Master 
will  help  you  show  off  all  the  pow- 
erful features  of  your  dot  matrix 
printer.  Now  you  can  print  in  a 
wide  range  of  font  sizes  and  print 
quality.  And  foreign  language 
printing  becomes  simple  as  well.  To 
print  longer  and  wider  spread- 
sheets, simply  choose  a  smaller 
print  size.  With  Printer  Master  you 
are  likely  to  enjoy  using  your  print- 
er much  more. 


Variables 

Each  of  the  following  variables  must  be  the 
decimal  number  that  sets  the  mode  indicated. 
While  the  values  vary,  each  printer's  manual 
has  a  chart  that  shows  the  proper  values  for 
its  available  features.  If  your  printer  does  not 
have  a  particular  feature,  simply  set  that 
value  to  0. 

Al  ASCII  (U)  character  set 

A2  ASCII  (S)  character  set 

BG  block  graphics  character  set 

(when  available) 
BR  British  character  set 

CS  prepares  character  set  for  new 

selection 
DA  Danish  character  set 

DQ  sets  print  quality  to  data  (low 

quality/high  speed) 
DS  enhanced  mode  off 

DU  Dutch  character  set 

DW  sets  double  width  (elongated) 

EL  sets  elite  mode  (12  CPI) 

EM  sets  emphasized  print  mode 

EN  sets  enhanced  print  mode 

EO  turns  off  emphasized  print  mode 

PC  French/Canadian  character  set 

FI  sets  condensed  mode  (17  CPI) 

FR  French  character  set 

Gl  sets  graphic  density  to  single 

density  graphics 
G2  sets  graphic  density  to  double 

density  graphics 
GA  Greek  character  set  (C.  Itoh) 

GE  German  character  set 

10  Italic  mode  off 

IB  IBM  character  set  code  (when 

available) 
IL  Italian  character  set 

JA  Japanese  language  set 

LI  sets  lines  per  inch  to  6 

L2  sets  line  per  inch  to  8 

LS  Temporarily  holds  selected  lan- 

guage code.  This  value  is  used 
by  the  language  routine.  It  is  not 
set  in  the  printer  parameter  lines. 
NL  sets  printer  to  near  letter  quality 

(Bold,  if  no  NLQ) 
NO  establishes  standard  (normal) 

character  set 
NW  Norwegian  character  set 

PC  informs  printer  that  next  value  is 

a  printer  command 
PI  sets  pica  mode  (10  CPI) 

RE  resets  printer  defaults 


96 

100 

P0« 
1*  = 

12 

140 

HOME 
12) 

25 

150 

VTAB 

D3   155 


SL  sets  italic  (slant)  mode 

SP  Spanish  character  set 

SW  Swedish  character  set 


String  Variables 

CS$  current  character  set  selection 

EM$  Y  or  N  condition  of  emphasized 

print 
ENS  Y  or  N  condition  of  enhanced 

print 
GD$  current  graphic  density  selection 

LIS  current  line  spacing  selection  (6 

LPI/8  LPl) 
LS$  current  language  set  selection 

PQ$  current  print  quality  selection 

PR$  number  of  printer  type  (not  user 

modifiable) 
PS$  current  print  size  selection 

Printer  Master 

For  ins+njctions  on  entering  this  listing,  please 
refer  to  "COMPUTEI's  Guide  to  Typing  In 
Programs"  in  this  issue  of  compute!. 


CHR*  (4)  +  "PRSB":? 
CHRS  (4)  +  "PRtl" 
:  VTflB  5:  PRINT  TAB ( 
PRINTER  MASTER" 
9:  PRINT  TftB(  5) "1. 
APPLE  IMABEWRITER  OR  COMP 
ATIBLE":  PRINT  TAB (  5) "2. 

BMC  DOT-MATRIX" 
PRINT  TAB(  5>"3.  C.  ITOH 
8510  OR  PRDWRITER":  PRINT 

TAB(  5) "4.  EPSON  FX  DR  C 
OMP ATIBLE":  PRINT  TAB(  5> 
"5.  DKIDATft  PARALLEL":  PR 
INT  TAB(  5) "6.  CUSTOM  PR I 
NTER" 

VTAB  18:  HTAB  10:  PRINT  " 
SELECT  YOUR  PRINTER:";:  B 
ET  PR*:  IF  PR*  <  "1"  OR  P 
R*  >  "6"  THEN  160 
PRINT  PR* 

VTAB  20:  HTAB  1:  INVERSE 
:  PRINT  "BE  SURE  YOUR  PR I 
NTER  IS  ON  AND  SELECTED!" 
:  NORMAL 

HTAB  23:  PRINT  TAB (  20) "P 
RESS  ANY  KEY:";:  GET  K*: 
IF  K«  =  ""  THEN  190 
PRINT 
REM 

REM   PRINTER  SETUPS 
REM 

ON  VAL  (PR*)  GOTO  240,280 
,320,360,400,440 
REM  PRINTER  CONTROL  VARI 
ABLES — APPLE  IMAGEWRITER- 
-FDREISN  LANSUASES  ARE  AV 
AILABLE  BUT  NOT  IMPLEMENT 
ED  HERE 

Al  =  00: A2  =  00: BG  =  00: B 
R  =  00: CS  =  00: DA  =  00: DQ 

=  00: DS  =  34: DU  =  00: DW 
=  14: EL  =  69:EM  =  33: EN  = 

00: EO  =  00: FC  =  00: FI  = 
ai:FR  =  00:81  =  00s e2  =  0 
0 

GD  =  00: SE  =  00:10  =  00:1 
B  =  00: IL  =  00;L1  =  63:L2 

=  66: NL  =  00: NO  =  36:  NH 
=  00:PC  =  27sPl  =  7a:RE  = 

99: SL  =  00: SP  =  00: SW  = 
00 

SOTO  470 
REM  — BMC  MODELS 


71  160 


F7  170 
7B  180 


5B  190 


»7  193 
S3  200 
5i  210 
V  220 
CC  230 

El  240 


fl*  250 


ii   260 


22  270 
F2  280 
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71   290  Al  =  00:  A2  =  00:  BB  =  00:  B 
R  <=  00:  CS  =  00:  DA  =  00:00 

=  53: DS  -    72: DU  =  00: DW 
=  49: EL  =  00; EM  =  69: EN  = 

71;E0    -    70: FC    =   00: FI    = 
15:  FR    -=    00:01    =    73:  B2   =    7 
6 

7A  300    GD    =    1:GE    =    00:10    =    00:  IB 
=    00: IL    =    00! LI    »    30: L2 
=   48:  NL    -   00:  NO   =   0ld:NM   = 

00: PC   =   27: PI    =   18: RE   - 
64: SL    =   52: 3P   =    00: SW   =    0 
0 

17  310    GOTO   470 

ftC  320    REM    — C. ITOH    aS10A   AND   OT 
HER    C. ITDH 

4B  330  Al  =  2:A2  =  00:  BQ  =  35:  BR 
=  3:CS  =  15:Dfi  =  B:DQ  = 
34: DS  "  34: DU  =  10: DW  -  1 
4: EL  -  69: EM  >  33iEN  -  00 
:E0  -  34:FC  "  14:FI  =  81: 
FR  >  1:31  •<  78:  B2  =  80:  BA 
»   38 

Cfl  340    BD   =    1:BE    -    4! ID    =    00: IB 
=  00s IL  =  6:Li    -  65: L2  - 
66: NL    =    00: NO   =    36: NW   =    9 
:PC    -    27!PI    =    78- RE    -   00: 
3L   =■   00:  SP   =   7i3W   -   3 

IF  330   BOTO    470 

E!  360    REM    —EPSON    FX    SERIES 

IC  370    Al    =    00;  A2    =    33:  BG    =    00:  B 
R    =   3:CS    =    82: DA    -    4:DQ   « 

33!  DS  =  72:  DU  =  00:  DM  -= 
49: EL  -  77: EM  -  69: EN  «  7 
liEO  -  70: FC  -  00: FI  -  15 
!FR  -  1:81  -  7SsQ2  ■»  76!J 
A  -  8 
1!  380  SD  =  00:  BE  =  2:10  =  S3;  IB 
=  00:  IL  =  6:L1  «■  50;  L2  - 
48: NL  -  00: NO  -  0iNW  •  0 
0:PC  -  27: PI  -  80: RE  -  64 
iSL  =  52: SP  -  7:SW  =  5 
27  390  GOTO  470 

Bl  400  REM  — OKIDATA  MICRDLINE  ( 

STANDARD  PARALLEL  MODELS) 

71   410  Al  =  65:  A2  =  64;  BB  «•  49;  B 

R  •=   66iCS  •  33:  DA  -  70:  DQ 

=  48:03  -  0:DU  «  72: DW  = 

31: EL  -  28: EM  »  84: EN  - 

72:  EO  >■  73:  FC  =  74:  FI  =  2 

9:FR  >  68:01  =  80:82  -  82 

DA  420  BD  =  l;BE  =  67:10  =  0;  IB 

=  50:  IL  =■  73s  LI  -  54:  L2  - 

56:  NL  »  49:  NO  <=  48:  NW  ' 
7l!PC  -  27iPI  -  30iRE  -  2 
4tSL  -  47; SP  -  75: SW  -  69 
IC  430  BOTO  470 
JC  440  REM  — CUSTOM  PRINTER:  SEE 

DOCUMENTATION 
(17  450  Al  =  00:  A2  =  00:  BG  =  00.-B 
R  =  00: CS  =  00: DA  =  00:00 

=  00: DS  =  00: DU  =  00:DW 
=  00: EL  =  00: EM  =  00: EN  = 

00:  ED   =   00: FC   =   00: FI    = 
00:FR  =   00:G1    =   00:G2   =   0 
0 
8D  460    SD    =    00:GE    =    00:10    =    00:1 
B   =    00: IL    =    00: LI    =    00:L2 

=    00: NL    =    00; NO    =    00: NW 
=    00: PC    =    00: PI    =    00: RE    = 

00: SL  =  00! SP  =  00: SW  = 
00 
f£  470  GOSUB  2140:  REM  RESET  PR I 
NTER  TO  POWER-UP  DEFAULTS 
K   480  REM 


12  490  REM    DISPLAY  MENUS 

U   500  REM 

DD  510  BOSUB  1730 

47  750 

f3  515  BOSUB  1260 

F4  520  VTAB  1:  PRINT  TAB (  12) "MA 

iZ   760 

49  530 


B8  540 
21  550 


9C  560 


A9  570 

ib  5B0 

AA  5B5 

DD  590 

ftC  595 

8S  600 


77  610 

D2  620 
E7  630 

(C  640 


A3  645 

E5  650 

A5  655 

C4  660 


74  670 


H   6B0 


a   690 


74  700 


S7  710 


59  720 


K  730 


t!  740 


IN  MENU":  PRINT  :  PRINT  T 

ABt  S)"l.  CHARACTER  SETS" 

:  PRINT  TAB<  5) "2.  LANBUA 

BE  SETS":  PRINT  TAB (  5)  "3 

.  PRINT  STYLES" 

PRINT  TfiB(  5) "4.  SPECIAL 

FEATURES":  PRINT  TAB (  5)" 

5.  RESET  PRINTER  TO  DEFAU 

LTS":  PRINT  TAB  (  5)  "6.  PR 

INT  TEST":  PRINT  TAB C  5)" 

7.  SELECT  PRINT  QUALITY" 

PRINT  TAB(  5) "8.  EXIT" 

VTAB  14;  HTAB  15:  INPUT  " 

ENTER  YOUR  SELECTION: "; S* 

:  IF  VAL  (S*)  <  1  OR  VAL 

(S*)  >  B  THEN  550 

ON  VAL  (SS)  BOSUB  590,650 

, 1040, 1110, 1730, 1240, 1180 

,580 

GOTO  515 

POKE  35,24:  HOME  :  END 

REM 

REM   CHARACTER  SETS 

REM 

HOME  :  PRINT  TAB t  12) "CHA 

RACTER  SETS":  PRINT  :  PR I 

NT  TABt  5)"1.  IBM  CHAR ACT 

ER  SET":  PRINT  TAB (  5) "2. 

BLOCK  BRAPHICS  SET" 
PRINT  TAB(  5) "3.  NORMAL  C 
HARACTER  SET":  PRINT  TABt 

5) "4.  DOWNLOADABLE  CHAR A 
CTER  SET" 

PRINT  TAB(  3) "5.  BREEK  CH 
ARACTER  SET  (C. ITOH) " 
VTAB  14:  HTAB  15:  INPUT  " 
ENTER  YOUR  SELECTION: "; S* 
:  IF  VAL  (S»)  <  1  OR  VAL 
(S»)  >  5  THEN  630 
PRINT  PI*:  ON  VAL  (S*)  GD 
SUB  1740,1770,1830,1980,1 
B90:  PRINT  P0»:  RETURN 
REM 

REM  SELECT  LANGUAGE  SET 
REM 
LS  =  0:  HOME  :  PRINT  TAB( 

12) "LANGUAGE  SETS":  PR  IN 
T  :  PRINT  TAB(  2)"1.  ASCI 
I(S)";:  PRINT  TAB<  20) "7. 

DANISH" 
PRINT  TAB(  2) "2.  ASCII (U) 
";:  PRINT  TAB(  20) "8.  NOR 
WEQIAN" 

PRINT  TABt  2) "3.  BRITISH" 
;:  PRINT  TAB (  20) "9.  DUTC 
H" 

PRINT  TABC  25 -4.  GERMAN"; 
:  PRINT  TAB(  20>"10.ITALI 
AN" 

PRINT  TABC  2) "5,  FRENCH"; 
;  PRINT  TAB(  20)"11.FR/CA 
N." 

PRINT  TAB{  2) "6.  SWEDISH" 
;:  PRINT  TAB (  20) "12. SPAN 
ISH"!  PRINT  TAB(  20) "13. J 
APANESE" 

VTAB  14:  HTAB  15:  INPUT  " 
ENTER  YOUR  SELECTION; "; 3* 
:  IF  VAL  (S»)  <  1  OR  VAL 
(S»)  >  13  THEN  720 
IF  PR*  =  "3"  THEN  PRINT  P 
!♦:  PRINT  CHR*  (PC);  CHR* 

(68);  CHR*  (15) :  PRINT  P 
0»:CT  "  CSiCS  -  90 
ON  VAL  (S»)  SOTO  750,770, 
790, 810, 830, 850, 870, 890, 9 
10, 930, 950, 970, 990 
IF  A2  >  0  THEN  LS*  -  "ASC 
II(S)":LS  -  ft2;  BOTO  1010 
BOTO  1020 


IC  770  IF  Al  >  0  THEN  LS*  •=  "ASC 
II(U)":L3  -  Al:  GOTO  1010 

47  780  GOTO  1020 

4E  790  IF  BR  >  0  THEN  LS*  =  "BRI 
TISH";LS  -  BR:  BOTO  1010 

5S  800  GOTO  1020 


THEN  LS* 
BOTO 


=  "BER 
1010 


=  "FRE 
1010 


SW: 


■'SWE 
BOTO  1010 


THEN  LS*  =  "DAN 
DA;  GOTO  1010 


AB  810  IF  QE  >  0  THEN  LS* 

MAN"!LS  -  QE:  SOTO 
SC  820  BOTO  1020 
24  830  IF  FR  >  0 

NCH":LS  »  FR; 
61  840  GOTO  1020 
9B  850  IF  SW  >  0  THEN  LS* 

DISH"!L3 
i4  B60  GOTO  1020 
Bi  B70  IF  DA  >  0 

ISH":LS  = 
4B  880  BOTO  1020 
f3  890  IF  NW  >  0  THEN  LS*  =  "NOR 

W.":LS  =  NW:  BOTO  1010 
59  900  GOTO  1020 
6E  910  IF  DU  >  0  THEN  LS*  =  "DUT 

CH"!LS  =  DU:  GOTO  1010 
5D  920  6DTD  1020 
73  930  IF  IL  >  0  THEN  LS*  =  "ITA 

L. ":LS  =  IL:  BOTO  1010 
il  940  GOTO  1020 
41  950  IF  FC  >  0  THEN  LS*  =  "FR/ 

CAN":LS  =  FC:  GOTO  1010 
65  960  GOTO  1020 
24  970  IF  SP  >  0  THEN  LS*  =  "SPA 

NISH":LS  =  SP:  GOTO  1010 
69  980  BOTO  1020 
33  990  IF  JA  >  0  THEN  LS*  =  "JAP 

ANESE":LS  =  JA:  GOTO  1010 
53  1000  BOTO  1020 
23  1010  PRINT  PI*:  PRINT  CHR*  (P 

C);  CHR*  (CS) ;  CHR*  (LS) 

:  PRINT  P0* 
IJ  1020  IF  PR*  =  "3"  THEN  CS  =  C 

T 
1030  RETURN 
103S  REM 

1040  REM   PRINT  SIZE  MENU 
1045  REM 
1050  HOME  :  VTAB  1:  HTAB  12: 

PRINT  "PRINT  STYLES" 
E4  1060  PRINT  :  PRINT  TAB (  5)"1. 

PICA" 
47  1070  PRINT  TAB(  5) "2 
PRINT  TAB(  5) "3 
PRINT  TAB(  5) "4 


.  ELITE 
,  FINE" 
,  PICA  : 
5) "5.  I 


.W.  ":  PRINT  TAB( 
LITE  D.W.":  PRINT  TAB (  5 
)"6.  FINE  D.W. " 
14  1080  VTAB  14:  HTAB  15:  INPUT 
"ENTER  YOUR  SELECTION:"; 
S«:  IF  VAL  (S»)  <  1  OR  V 
AL  (S*)  >  6  THEN  1080 

1090  PRINT  PI*:  ON  VAL  (S*)  G 
QSUB  1680,1620,1560,1500 
,1440,1380:  PRINT  P0» 

1100  RETURN 

1105  REM 

1110  REM  SPECIAL  FEATURES 

1115  REM 

IF  1120  HOME  :  PRINT  TAB(  12) "GR 
APHICS  OPTIONS":  PRINT  : 
PRINT  TAB(  5)"1.  EMPHAS 
I  ZED  PRINT":  PRINT  TAB( 
5) "2.  ENHANCED  PRINT" 

1130  PRINT  TAB(  5) "3.  GRAPHIC 
DENSITY  (SINBLE/DOUBLE) 
":  PRINT  TABC  5) "4.  LINE 
S  PER  INCH  (6/8)   ":  PRI 
NT  TAB(  5) "5.  RETURN  TO 
MAIN  MENU" 

1140  VTAB  14:  HTAB  15:  INPUT 
"ENTER  YOUR  SELECTION:"; 
S«:  IF  VAL  (S*)  <  1  OR  V 
AL  (S*)  >  5  THEN  1140 


E4 


E2 


17 


AD 


Januarv  1987     COMPUTEI     69 


CJ  1150  IF  S»  =■  "5"  THEN  RETURN 
Hi  1160  IF  PQ»  =  "NLQ"  AND  (S*  = 
"1"  OR  S*  =  "2")  THEN  R 
ETURN 
«D  1170  PRINT  PI*:  ON  VflL  (S*)  6 
DSUB  20 1 0 , 2030 , 2070 , 2 100 
!  PRINT  P0«!  GOSUB  1260: 
QDTO  1110 
FB  1175  REM 

il  1180  REM  PRINT  DUALITY 
F£  11B5  REM 

B7  1190  HOME  :  PRINT  TAB (  12) "PR 
INT  QUALITY":  PRINT  :  PR 
INT  TAB(  5)"1.  DATA  QUAL 
ITY":  PRINT  :  PRINT  TAB ( 
5) "2.  SLANT  MODE":  PR IN 
T  :  PRINT  TAB(  5) "3.  NEA 
R  LETTER  QUALITY" 
27  1200  VTAB  14:  HTAB  15:  INPUT 
"ENTER  YOUR  SELECTION:"} 
3*:  IF  VAL  (S«)  <  1  OR  V 
AL  (S»)  >  3  THEN  1200 
FE  1210  IF  PR»  <  >  "5"  THEN  1230 
F4  1220  PRINT  Pl«:  PRINT  CHR«  (2 
7);  CHR»  (33);  CHR»  (42) 
I  PRINT  CNR*  (27) J  CHR* 
(48>:PQ«  -  "DATA";  PRINT 
P0« 
]9  1230  PRINT  Pl»:  ON  VAL  {S«)  S 
03UB  1910,1960,1930:  PRI 
NT  P0«!  RETURN 
EC  1235  REM 

BE  1240  REM   PRINT  TEST 
ft    1245  REM 

m  1250  PRINT  Pl«:  PRINT  "This  i 
E  "iLS*;",  "J  PS*;",  •';PQ 
»;"  QUALITY.  t>!  iaWX-^tC  3 
\3~ENHANCED»"}EN*;  "-EMP 
HA3IZED-";EM»;".":  PRINT 
P0«:  RETURN 
F4  1255  REM 

IC  1260  REM  OPTION  SCREEN  UPDATE 
F8  1265  REM 

!F  1270  POKE  35,24:  HOME  :  VTAB 
17:  INVERSE  :  PRINT  3PC< 
40):  NORMAL 
18  1280  VTAB  19:  PRINT  TftB(  2) "C 
HAR.  3ET:"tCS*ii  PRINT  T 
ABC  22)  "LANS.  SET:  ■';LS* 
Fl  1290  PRINT  TAB<  22) "LINE3/INC 

H: ";LIS 
8E  1300  PRINT  TAB(  2! "PR. SIZE:  " 
;PS*;:  PRINT  TAB (  22) "SR 
flPHIC  DENS. :  ";6Dt 
IB  1310  PRINT  TAB(  22) "EMPHASIZE 

D: ";EM« 
flU  1320  PRINT  TAB(  2) "PR. QUAL ITY 
:  ";PQ*5 :  PRINT  TAB (  22) 
"ENHANCED: "EN*; 
*4  1330  POKE  35,16:  RETURN 
Cll  1340  REM 

2F  1350  REM   CONTROL  ROUTINES 
D2  1360  REM 

it    1370  REM  SET  FINE  DW 
28  1380  IF  FI  =  0  OR  DW  =  0  OR  P 
Q*  =  "SLANT"  THEN  GOTO  1 
420 
14  1390  IF  PR*  =  "5"  THEN  PRINT 
CHR*  (FI);  CHR*  (DW) :  GO 
TO  1410:  REM     FINE  DW: 
OKI 
34  1400  GOSUB  2150:  PRINT  CHR*  ( 
PC);  CHR*  (FI):  REM  SET 
DW  AND  FINE  PRINT 
«1  1410  PS*  =  "FINE  DW" 
El  1420  RETURN 
82  1430  REM  SET  ELITE  DW 
CF  1440  IF  EL  =  0  OR  DW  =  0  THEN 

GOTO  1480 
SI  1450  IF  PR*  =  "S"  THEN  PRINT 


CHR*  (EL);  CHR*  (DW):  GO 
TO  1470:  REM      ELITE  D 
W 
i3  1460  GOSUB  2150:  PRINT  CHBS  ( 

27);  CHR*  (EL) 
84  1470  PS*  =  "ELITE  DW" 
F?  1480  RETURN 
51  1490  REM  SET  PICA  DW 
F4  1300  IF  PI  =  0  OR  DW  =  0  THEN 

GOTO  1540 
?5  1510  IF  PR*  =  "5"  THEN  PRINT 
CHR*  (PI);  CHR*  (DW):  GO 
TO  1530:  REM     PICA  DW 
«  1520  GOSUB  21S0:  PRINT  CHR*  ( 

PC);  CHR*  (PI) 
Bi  1530  PS*  =  "PICA  DW" 
EB  1540  RETURN 
38  1550  REM  SET  FINE 
II  1560  IF  FI  =  0  OR  PQ*  =  "SLAN 

T"  THEN  GOTO  1600 
44  1570  IF  PR*  =  "5"  THEN  PRINT 
CHR*  (FI):  SOTO  1590:  RE 
M  OKI     FINE 
89  1580  GOSUB  2190:  PRINT  CHR*  ( 

POi    CHR*  (FI) 
97  1590  PS*  =  "FINE" 
DB  1600  RETURN 
44  1610  REM  SET  ELITE 
F7  1620  IF  EL  =  0  THEN  SOTO  1660 
TF  1630  IF  PR*  =  "5"  THEN  PRINT 
CHR*  (EL) s  GOTO  1650:  RE 
M    OKI  ELITE 

85  1640  GOSUB  2190:  PRINT  CHR*  ( 

PC);  CHR*  (EL) 
il    1650  PS*  =  "ELITE" 
F5  1660  RETURN 
3C  1670  REM  SET  PICA 
If    1680  IF  PI  =  0  THEN  GOTO  1720 
4D  1690  IF  PR*  =  "5"  THEN  PRINT 

CHR*  (PI):  GOTO  1710!  RE 

M  OKI  PICA 
81  1700  GOSUB  2190:  PRINT  CHR*  ( 

PC);  CHR*  (PI) 
Fi  1710  PS*  =  "PICA" 
E7  1720  RETURN 
17    1730  PRINT  PI*:  PRINT  CHR*  (P 

C);  CHR*  (RE):  PRINT  P0» 

:  GOSUB  2140:  RETURN 
Eft  1740  IF  IB  >  0  THEN  PRINT  CHR 

*  (PC);  CHR*  (CS) ;  CHR* 
(IB): CSS  =  "ISM" 

F3  1750  RETURN 

4B  1760  REM  BLOCK  GRAPHICS  CHAR A 

CTER  SET 
811  1770  IF  BG  =  0  THEN  GOTO  1810 
8C  1780  IF  PR*  -  "5"  THEN  PRINT 

CHR*  (PC) ;  CHR*  (CS) ;  CH 

R«  (B8) :  GOTO  1800 
it    1790  PRINT  CHR*  (PC);  CHR*  (B 

G> 
FE  1800  CS*  =  "B.GRAPHICS" 
E!  1810  RETURN 

86  1820  REM  NORMAL  CHARACTER  SET 

EJ  1830  IF  NQ  -  0  THEN  GOTO  1S70 
(5  1840  IF  PR*  =  "5"  THEN  PRINT 

CHR*  (PC) ;  CHR*  (CS) ;  CH 

R*  (NO):  GOTO  1S60 
3?  1B50  PRINT  CHR*  (PC);  CHR*  (N 

0) 
83  1860  CS*  ■=  "NORM.  " 
FD  1870  RETURN 
14  1875  REM  DOWNLOADABLE  CHAR ACT 

ER  SET 
12  1S80  RETURN 
A>  1890  IF  GA  >  0  THEN  PRINT  CHR 

*  (PC);  CHR*  (6A):C3»  - 
"GREEK"!  REM  GREEK  SET  < 
C. ITDH) 

E3  1900  RETURN 


37  1910  IF  DD  >  0  THEN  PRINT  CHR 
»  (PC);  CHR*  <DQ)sP(a»  = 
"DATA":  REM  DATA  QUALITY 
EB  1920  RETURN 

14  1930  IF  NL  >  0  THEN  PRINT  CHR 
»  (PC) ;  CHR*  (NL);PQ*  » 
"NLQ":  REM  SET  NL  Qu,;^^  r 
Y 
F3  1940  RETURN 
iC  1950  REM  SET  SLANT  MODE 
EB  1960  IF  SL  =  0  OR  PS*  =  "FINE 
"  OR  PS*  =  "FINE  DW"  THE 
N  2000 
B4  1970  IF  PR*  =  "5"  THEN  PRINT 
CHR*  (PC) ;  CHR*  (CS) ;  CH 
R*  (SL);  GOTO  1990 
Ci  1980  PRINT  CHR*  (PC);  CHR*  (S 

L) 
?C  1990  PQ*  =  "SLANT" 
D2  2000  RETURN 

FB  2010  IF  EM  >  0  AND  EM*  =  "N" 
THEN  PRINT  CHR*  (PC);  CH 
R*  (EM): EM*  =  "Y":  RETUR 
N  :  REM  EMPHASIZED  PRINT 
ON 
44  2020  GOTO  2040 
85  2030  IF  EN  >  0  AND  EN*  =  "N" 
THEN  PRINT  CHR*  (PC);  CH 
R*  (EN): EN*  =  "Y"!  RETUR 
N  :  REM    ENHANCED  PRINT 
ON 
f4  2040  IF  EM*  =  "Y"  OR  EN*  =  "Y 
"  THEN  PRINT  CHR*  (PC); 
CHR*  (ED) :  IF  DS  >  0  THE 
N  PRINT  CHR*  (PC);  CHR* 
CDS) 
74  2050  EN*  =  "N";EM*  =  "N";  RET 
URN  :  REM     EMPHASIZED/ 
ENHANCED  PRINT  OFF 
87  2060  REM  GRAPHIC  DENSITY  TOBfS 

LE 
Cfl  2070  IF  G2  >  0  AND  6D*  =  "1" 
THEN  PRINT  CHR*  (PC);  CH 
R»  (B2>!QD*  =  "2":  GOTO 
2090 
4ft  2080  IF  GD*  =  "2"  THEN  PRINT 
CHR*  (PC);  CHR*  (G1):GD* 

F4  2090  RETURN 

ft!  2100  REM   TOGGLE  LINE  SPACING 

4B  2110  IF  L2  >  0  AND  LI*  =  "6" 

THEN  PRINT  CHR*  (PC) ;  CH 

R»  (L2):LI»  =  "8":  GOTO 

2130 
4B  2120  IF  LI*  =  "8"  THEN  PRINT 

CHR*  (PC);  CHR*  (LI): LIS 
»  "6" 
El  2130  RETURN 
81  2140  PS*  =  "PICA":GD*  =  "1":C 

S«  =  "NORM.":LS*  =  "ASCI 

1(S)";PQ»  -  "DATA"! EN*  = 
"N":EM*  =  "N":LI»  «  "6" 

:  RETURN  :  REM  SET  DEFAU 

LTS 
lA  2150  REM  SET  DOUBLE  WIDTH  MOD 

E 
?!  2160  IF  PR*  =  "1"  OR  PR*  =  "3 

"  THEN  PRINT  CHR*  (DW) : 

GOTO  2100 
8F  2170  PRINT  CHR*  <PC);"W";  CHR 

*  (1) 

F4  2180  RETURN 

»4  2190  REM  RESET  DOUBLE  WIDTH  M 

ODE 
(18  2200  IF  PR*  =  "1"  OR  PR*  =  "3 

"  THEN  PRINT  CHR*  (IS); 

GOTO  2220 
71  2210  PRINT  CHR*  (PC);"W";  CHR 

*  (0) 

DE  2220  RETURN  tn 
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ML  Write  For  Atari 


Danny  Moupin 


Though  it's  designed  particularly  for 
machine  language  (Ml)  programmers, 
this  program  may  come  in  handy  even 
if  you're  not  an  ML  expert.  It  converts 
any  ML  program  into  DATA  state- 
ments for  use  in  a  BASIC  program. 
"ML  Write"  runs  on  any  eight-bit 
Atari  computer. 


If  you're  a  machine  language  (ML) 
programnner,  you've  probably 
faced  the  task  of  incorporating  an 
ML  rouhne  into  a  BASIC  program. 
The  usual  method  is  to  include  the 
ML  in  the  form  of  DATA  values 
which  the  BASIC  program  READs 
and  POKEs  into  memory.  Perform- 
ing this  conversion  is  a  tedious  task, 
since  you  must  determine  the  nu- 
meric value  of  every  byte  in  the  ML 
program  and  manually  type  in  all 
the  necessary  DATA  statements. 
"ML  Write"  automates  the  entire 
process,  reading  the  ML  data  from 
disk  or  tape  and  creating  a  series  of 
DATA  statements  which  can  easily 
be  merged  with  any  BASIC  pro- 
gram. The  resulting  series  of  BASIC 
lines  also  includes  commands  to 
READ  the  DATA  and  POKE  it  into 
memory. 

Type  in  the  program  and  save 
it  to  disk  or  tape.  When  you  run  ML 
Write,  it  asks  you  to  enter  the  line 
number  increment  for  the  DATA 
statements.  This  value  determines 
how  much   the   line  number  in- 


creases for  each  new  DATA  line. 
The  next  prompt  asks  for  the  file- 
name of  the  object  code:  This  is  the 
file  that  contains  the  machine  lan- 
guage. Answer  this  prompt  by  en- 
tering the  correct  device  specifier, 
followed  by  the  filename.  For  in- 
stance, you  would  convert  the  file 
GAME  by  entering  D:GAME  for 
disk  or  C:  for  tape. 

The  last  prompt  asks  for  the 
starting  line  number.  For  instance, 
if  you  choose  a  line  increment  of  10 
and  a  starting  line  number  of  200, 
the  first  DATA  line  is  200,  the  sec- 
ond is  line  210,  and  so  on.  The 
program  does  not  allow  you  to  en- 
ter a  starting  line  number  greater 
than  32767,  the  largest  legal  line 
number.  Be  careful  not  to  set  a  line 
increment  and  starting  line  number 
that  cause  the  program  to  exceed 
the  value  32767  while  it  runs. 

When  the  program  finishes 
reading  the  ML  data,  it  deletes  it- 
self, leaving  the  DATA  statements 
in  memory,  together  with  program 
lines  that  READ  the  DATA  and 
POKE  it  into  memory.  To  complete 
the  process,  LIST  these  lines  to  disk 
or  tape  so  that  they  can  later  be 
merged  with  another  program. 

ML  Write  For  Atari 

For  instrudions  on  entering  this  program, 
please  refer  to  "COMPUTEI's  Guide  to  Typing 
In  Programs"  In  this  Issue  of  COMPUTE!. 

FD  10     DIM     A*<20) 

PP  20  QRAPHICS  0SSETCOLOR  2, 
e.BsSETCOLOR  1,0,13:7 


"CIB  SPACES><<<<HL  WRIT 
E  >  >  >  >  " 
LP  30  TRAP  30:?  :7  "ENTER  IN 
CREMENT  ";: INPUT  NsIF 
N-0  THEN  30 
OF  40  TRAP  40:7  "ENTER  FILEN 

AME  "5  s  INPUT  A* 
86  50  TRAP  30:7  "ENTER  START 

INQ  LINE  "; : INPUT  A 
pi;  60  IF  A<200  OR  A>32767  TH 

EN  GOTO  30 
18  70  TRAP  20ICLOSE  «2:aPEN 
#2,4,0, ft»:QET  «2,D:GET 
*2,D!BET  *(2,SLB!QET  * 
2,BHB:BET  «2,ELB:GET  t) 
2, EHB: ST=A: A-fl+I0 
88  80  TRAP  130:PnKE  S42,12:G 
RAPHICS  0!SETCDLOR  2,0 
,0:POKE  752,1:7  i?  s FD 
R  C~l  TO  5 
60  90  ?  A;"  DATA  "  }  !  FOR  I-l 

TO  21:BET  «2,B:7  B; 
C!  100  IF  K21  THEN  ?  "  ,  "  ; 
HP110  NEXT  Is?  5?  !A  =  A  +  N:NE 
XT  C:?  "CONT" : PQSITIO 
N  2,0:POKE  842,13:STQ 
P 
DE  120  GOTO  80 

611130  ?  "tLEFT>  "8  7  !?  :?  " 
CONT" :POSITION  2,0:Pa 
KE  842, 13:STaP 
PL  140  ORftPHICS  0:SETCaLQR  2 

, 0, 0: POKE  752, 1 !?  : 7 
LO  150  FOR  I  "10  TO  130  STEP 

10:7  I: NEXT  I 
8H  160  ?  ST;"  FDR  A=-"iSLB  +  25 
6«SHB;"  TO  "  ; ELB  +  256« 
EHB;": READ  BiPOKE  A,B 
:NEXT  A": 7  "CDNT" 
LC  170  POSITION  2,0sPaKE  842 

, 13:ST0P 
AA  180  ?  "fCLEARJ":?  :?  :  FOR 
1-160  TO  190  STEP  10 
!?  I: NEXT  I:?  "POKE  8 
42, 12:BRAPHICS  0:SETC 
OLOR  2,0,0:LIST" 
D£  190  POSITION  2,0:PaKE  842 
,13 
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QuickScreen 
For  The  IBM  PC/PCjr 


Paul  W.  Carlson 


The  short  machine  language  routine 
created  by  this  program  allows  you  to 
display  BSAVEd  graphics  screens  from 
DOS  without  booting  BASIC.  No  ma- 
chine language  knowledge  is  required 
to  use  the  program.  It  requires 
BASICA  with  a  color /graphics  card 
for  the  PC  or  cartridge  BASIC  for  the 
PCjr. 


Imagine  this  scene:  You  want  to 
show  someone  a  high-resolution 
graphics  display  that  you've  saved 
on  disk  with  a  BSAVE  command 
from  BASIC.  After  waiting  for 
BASIC  to  load,  you  must  then  load 
and  run  a  program  to  set  the  desired 
graphics  mode  and  BLOAD  your 
file.  As  that  program  runs,  the  dis- 
play slowly  appears  on  the  screen 
in  two  passes,  lessening  its  visual 
impact. 

This  program  creates  a  machine 
language  routine,  SH0WIT.COM, 
which  both  simplifies  and  speeds  up 
the  process  of  displaying  such 
screens  on  your  PC  or  PCjr.  With 
this  program,  you  can  enter  a  single 
command  at  the  DOS  prompt:  The 
graphics  information  is  read  rapidly 
from  disk  and  appears  on  the  screen 
instantaneously. 

To  get  started,  type  in,  save, 
and  run  the  BASIC  program  below. 
This  program  writes  the  machine 
language  routine  contained  in  the 
DATA  statements  into  a  file  on  the 
disk  named  SHOWIT.COM.  Unless 
you  made  typing  errors  while  en- 
tering the  program,  a  message  ap- 


pears indicating  that  SHOWIT 
.COM  has  been  successfully  creat- 
ed. SHOWIT.COM  is  the  name 
used  for  the  file  created  by  this 
program;  be  sure  you  do  not  use  that 
name  for  the  BASIC  program  itself. 


Using  The  Routine 

The  SH0WIT.COM  routine  will 
display  graphics  screens  that  were 
saved  from  a  BASIC  program  with 
a  statement  such  as  this: 

DEF  SEG  =  &HB800:BSAVE  "filename" 
,0,16192 

Don't  worry  if  you  used  16384  or 
&H4000  instead  of  16192  in  this 
statement.  SHOWIT.COM  will  still 
work  properly. 

Like  other  machine  language 
programs,  SHOWIT.COM  is  run  by 
typing  its  name  at  the  DOS  prompt 
(without  the  .COM  extension). 
Here's  the  syntax  you  should  use: 
SHOWIT  filename /resolution 

After  the  command  SHOWIT,  you 
must  type  two  additional  items  of 
information.  The  filename  identifies 
the  graphics  file  you  wish  to  dis- 
play. Next  comes  a  slash  character 
(/)  and  a  resolution  identifier.  Here 
are  the  resolution  identifiers  to  use; 

MO  medium  resolution  with  palette  0 
Ml  medium  resolution  with  palette  1 
H      high  resolution 

SH0WIT.COM  allows  you  to 
display  a  medium-resolution  screen 
with  a  different  color  palette  from 
the  one  used  when  creating  the 
screen.  For  example,  suppose  you 
had  a  program  that  contained  the 


statements  SCREEN  liCOLOR  0,0 
and  you  BSAVEd  the  display  with  a 
filename  of  DAZZLE.  The  original 
display  uses  color  palette  0  (the 
number  following  the  comma  in  the 
COLOR  statement),  which  pro- 
duced the  colors  green,  red,  and 
brown.  If  you  enter  the  command 
SHOWIT  DAZZLE/MI  from  the 
DOS  prompt,  you  get  the  same  dis- 
play except  in  cyan,  magenta,  and 
white.  The  H  identifier  is  used  only 
for  displays  BSAVEd  from  a  pro- 
gram that  uses  the  SCREEN  2 
statement. 

You  can  precede  the  filename 
with  a  drive  designation  or  with  a 
drive  designation  and  a  pathname. 
All  of  the  following  are  legal 
commands: 

SHOWIT  DAZZLE/MI 

SHOWIT  B:DAZZLE/M1 

SHOWIT  B:  \BAS  \PICS  \  DAZZLE/MI 

You  would  normally  use  a 
pathname  only  if  you  had  a  hard 
disk  with  files  stored  in  separate 
subdirectories.  As  is  the  case  with 
all  DOS  commands,  either  upper- 
or  lowercase  letters  may  be  used  for 
any  part  of  the  command.  You  may 
have  noticed  that  when  a  display  is 
BSAVEd,  the  file  is  saved  on  disk 
with  an  extension  of  .BAS,  To  save 
you  some  typing,  SHOWIT.COM 
automatically  adds  the  .BAS  exten- 
sion to  the  filename  you  supply.  In 
fact,  you'll  get  an  error  message  if 
you  include  the  extension.  After 
SHOWIT.COM  has  displayed  the 
picture,  press  any  key  to  clear  the 
screen,  exit  the  program,  and  return 
to  DOS. 
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Batch  File  Slide  Show 

Like  any  other  DOS  command, 
SHOWIT.COM  can  be  used  in 
batch  files.  Among  other  things, 
this  permits  you  to  create  a  slide- 
show  display  of  several  graphic 
screens.  To  illustrate,  this  short 
batch  file  displays  the  screens  PICl, 
PIC2,  and  PICS  in  sequence: 

ECHO  OFF 
SHOWIT  A:PIC1/M0 
SHOWIT  A:PIC2/M1 
SHOWIT  B:PIC3/H 

After  each  screen  is  shown, 
you  press  any  key  to  clear  the 
screen,  load  the  next  display,  and 
flash  it  on  the  screen. 

Error  Messages 

SHOWIT.COM  produces  three  dif- 
ferent error  messages.  The  first  is 
the  usage  message,  which  appears 
as  a  reminder  if  you  type  a 
SHOWIT  command  with  incorrect 
syntax.  It  consists  of  the  word  Usage 
followed  by  a  model  of  correct  syn- 
tax. The  second  error  message  is 
File  not  found,  which  means  that 
SHOWIT.COM  was  not  able  to  lo- 
cate the  specified  graphics  file.  If 
you  don't  specify  a  drive,  this  pro- 
gram always  uses  the  currently  ac- 
tive drive. 

The  third  error  message  is  File 
not  BSAVED  with  DEF  SEG  = 
&HB800.  This  means  that  the  pro- 
gram found  a  file  with  the  specified 
name,  opened  it,  read  the  first  sev- 
en bytes,  and  determined  either 
that  it  had  not  been  BSAVEd  or  that 
it  had  been  BSAVEd  with  the 
wrong  segment  address.  Finally, 
DOS  itself  might  display  the  mes- 
sage Bad  command  or  filename  in 
cases  where  you  misspell  SHOWIT 
or  the  disk  in  the  active  drive  does 
not  contain  SHOWIT.COM.  In  all 
cases,  you  return  to  the  DOS 
prompt  after  the  error  message. 

SHOWIT.COM  Filemaker 

For  instmctions  on  entering  this  program, 
piease  refer  to  "COMPUTEl's  Guide  to  Typing 
In  Programs"  in  ttiis  issue  of  COf^PUTEl, 

M   10  '  Program  to  create  SHOWIT 

-COM 
JO  20  ' 
OH  30  OPEN  "SHOWIT.COM"  FDR  OUTP 

UT  AS  1 
FE  40  PRINT#1,CHR*(8<HE'?)  ;CHR»<S<H 

9F);CHR»(«(H40); 
E6  50  FDR  N-1  TO  16432=  PRINTWl  ,C 

HR»(0) i I  NEXT 
06  60  T=0:FDR  J-1  TO  377:  READ  A» 

!N-VALt"iH"+A«) 


FE  70   T-T+N:PRINT«l,CHR*<N)i sNEX 

T: CLOSE  1 
tC  B0    IF  T=33221 I  THEN  PRINT"SHO 
WIT. COM  SUCCESSFULLY  CREAT 
ED! "SEND 
Lft  90  PRINT  CHR»t7) ;"«t»««  ERROR 
IN  DATA  STATEMENTS  *«t»»" 
SEND 
DS  100  DATA  00,00,00,55,73,61,67 

,6S,3A,20 
OH  110  DATA  73,68,  6F,  77,69,  74,20 

,5B,64,3A 
LH  120  DATA  3D,  5B,  70,  61 ,  74,68,  6E 

,61,60,65 
KI  130  DATA  5D,3C,66,69,6C,65,6E 

,61,6D,6S 
Ut  140  DATA  3E,7B,2F,6D,7B,30,20 

,31,70,20 
FE  150  DATA  2F, 68, 7D,0A, 00,24,46 

,A9,6C,65 
m    160  DATA  20,6E,6F,74,20,66,6F 

,75,6E,A4 
DD  170  DATA  0A,  00,  24,  46,  69,6C,  65 

,20,6E,6F 
10  1B0  DATA  74,20,42,53,41,56,43 

,44,2«,77 
m    190  DATA  69,74,68,20,44,45,46 

,20,53,45 
NO  200  DATA  47,30,26,48,42,38,30 

,30,0A,0O 
AB  210  DATA  24,  BE,  80,  00,  80,  3E,  0A 

,41,32,EO 
KB  220  DATA  BA,  0C,E3,  0E,  FC,46,  8A 

,04,3C,2F 
JN  230  DATA  74,  00,  SB,  05, 46,47, E2 

,F4,8D,16 
£P  240  DATA  36,  41 ,  EB,  5F,  "W,  C6,  05 

,2E,47,C6 
Fh  250  DATA  05,  42,  47,  C6,  05,  41 ,  47 

,C6,0S,53 
PJ  260  DATA  47,C6,05,00,46,8A,04 

,3C,6D,74 
LE  270  DATA  04,3C,  40,75,  lA,  C7,  06 

,32,41,04 
£«  280  DATA  00,46,  BA,04,  3C,  30,  74 

,04,3C,31 
HF  290  DATA  75,  CA,  ZC,  30,  32,  E4,  A3 

,34,41,EB 
OH  300  DATA  15,3C,6B,74,0B,3C,4a 

,74,07,80 
*S   310  DATA  16,36,41,EB,1B,90,C7 

,06,32,41 
NF  320  DATA  06,  00,  80,  16,  0A,  41  ,42 

,B0,00,B4 
FC  330  DATA  3D,  CD,  21 ,  73,  09,  80,  16 

,6B,41,B4 
(IF  340  DATA  09,  CD,  21 ,  C3,  8B,  06,  8D 

,16,03,01 
HA  350  DATA  B9,  07,  00,  B4,3F,  CD,  21 

,80,36,03 
DN  360  DATA  01 ,  BA,  04,  3C,FD,  74,  06 

,8D,16,7C 
W   370  DATA  41,eB,DE,46,aB,04,3O 

,00,B8,74 
CF  3B0  DATA  02,  EB,F0,  BO,  16,  0A,01 

,B9,00,40 
fC  390  DATA  B4,3F,CO,21,B8,00,06 

,87,07,33 
PD   400    DATA   C9,BA,4F,18,CD,  10,A1 

,32, 41, CD 
HB   410    DATA    10,  Al  ,  32,  41 ,  3D,  04,00 

,7S,0A,8B 
m  420    DATA    IE,34,41,B7,01,B4,0B 

,C0, 10, B8 
KB  430    DATA    00,  B8,  BE,  C0,  SO,  36,  0A 

,01,33,FF 
HB  440    DATA    B9,  00,  20,FC,  F3,  A5,  B4 

,07,  CD,  21 
LN   450    DATA    B8,  00,  06,  32,  FF,  33,  C9 

,BA,4F,ia 
NA   460    DATA    CD,  10,  B8,  00,  02,  33,  DB 

,33,02, CD 
HE   470    DATA    10,  B8,  02,  00,  CO,  10,  C3 


Apple 

DOS  3.3 

Wild- 
cards 

Mark  Russinovich 


By  permitting  wildcard  pattern 
matching  in  filenames,  this  short  util- 
ity adds  power  and  flexibility  to  DOS 
3.3  for  the  Apple  II. 


Unlike  the  DOS  (Disk  Operating 
System)  found  on  the  IBM  PC  and 
other  computers,  DOS  3.3  for  Ap- 
ple II  computers  does  not  allow 
wildcard  pattern  matching.  A  wild- 
card is  a  special  character  that  can 
match  any  one  or  more  characters 
in  a  filename.  The  question  mark  (?) 
character  can  match  any  single 
character,  while  the  asterisk  (*)  can 
match  any  combination  of  charac- 
ters. For  instance,  in  an  operating 
system  that  accepts  wildcards,  all  of 
these  commands  would  load  the 
file  HELLO  from  disk: 

LOAD  HELLO 
LOAD  HE7LO 
LOAD  HEL* 

In  the  second  command,  the 
question  mark  matches  the  first  L  in 
HELLO.  In  the  third,  the  asterisk 
matches  the  characters  LLO.  Wild- 
cards not  only  save  typing  time  but 
can  speed  disk  operations  such  as 
the  deletion  of  a  group  of  files  with 
similar  filenames. 

This  article  includes  a  BASIC 
program  which  creates  a  short  ma- 
chine language  routine  that  will 
modify  DOS  3.3  to  allow  the  use  of 
the  ?  and  *  wildcards.  Type  in  and 
save  the  program;  then  run  it.  The 
program  reads  the  machine  lan- 
guage routine  from  DATA  state- 
ments and  stores  it  on  the  current 
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disk  in  a  binary  file,  WILDCARD. 
Because  the  program  creates  a  file 
nan:\ed  WILDCARD,  you  must  not 
use  that  name  for  the  BASIC  pro- 
gram. Use  any  name  other  than 
WILDCARD  for  the  BASIC  program. 
To  install  the  wildcard  ma- 
chine language  routine,  load  the 
HELLO  program  on  the  disk  con- 
taining the  WILDCARD  file  and 
add  this  line: 
10  PRINT  CHR$(4)"BRUN  WILDCARD" 

(If  the  current  HELLO  program  al- 
ready includes  a  line  10,  you  can 
change  the  line  above  to  any  un- 
used line  number.)  Don't  forget  to 
resave  the  HELLO  program  after 
you  have  made  the  change.  Once 
this  has  been  done,  reboot  the  com- 
puter. Once  you  boot  up  with  a  disk 
that  installs  the  wildcard  program, 
you  should  not  use  INIT  to  initial- 
ize new  disks.  If  you  want  to  initial- 
ize new  disks,  reboot  using  a  disk 
that  does  not  install  the  wildcard 
option. 

Wildcards  With  Filenames 

After  you  have  booted  a  disk  con- 
taining the  WILDCARD  file  and  the 
modified  HELLO  progam,  you  can 
use  two  wildcard  characters  in  file- 
name specifications.  The  asterisk 
can  match  the  endings  of  filenames. 
This  is  extremely  useful  when  you 
wish  to  do  something  with  a  file 
with  a  long  name  such  as  HELPER- 
.FILE.l.  Using  the  asterisk,  you 
need  to  type  in  only  a  few  charac- 
ters plus  the  wildcard,  rather  than 
the  whole  name.  If  more  than  one 
file  on  the  disk  has  the  same  begin- 
ning as  the  one  you  type,  DOS 
matches  the  first  one  on  the  disk 
(except  for  the  DELETE  command; 
see  below). 

Because  the  asterisk  can  match 
a  group  of  characters,  it's  important 
to  give  DOS  enough  information  to 
locate  the  file  you  want.  For  ex- 
ample, say  that  your  disk  contains 
the  files  HELLO  and  HELPER- 
.FILE.l.  If  your  HELLO  appears 
first  in  the  disk  catalog,  then  the 
command  LOAD  HEL*  loads  HEL- 
LO rather  than  HELPER.FILE.l. 
The  command  LOAD  HELP*  loads 
HELPER.FILE.l  unless  some  other 
file  beginning  with  HELP  precedes 
that  file  in  the  catalog.  To  avoid 
unwanted  results,  make  sure  that 
the  filename  contains  enough  char- 


acters to  uniquely  identify  the  de- 
sired file. 

This  wildcard  differs  somewhat 
from  the  standard  *  wildcard  found 
on  other  versions  of  DOS.  It  must  be 
the  last  character  in  a  filename,  and 
you  cannot  use  the  wildcard  by  it- 
self. (The  commands  LOAD  'ELP 
and  LOAD  *  are  both  illegal.) 

The  asterisk  works  somewhat 
differently  with  a  delete  command. 
If  you  type  in  DELETE  HEL*,  DOS 
deletes  all  files  beginning  with 
HEL,  not  only  the  first  file.  This 
feature  permits  you  to  delete  a 
group  of  related  filenames.  For  in- 
stance, DELETE  HEL*  deletes 
HELP,  HELPER,  HELPER.FILE.l, 
and  any  other  file  on  the  same  disk 
beginning  with  HEL.  Since  this 
command  can  have  drastic  conse- 
quences, use  it  with  extreme  care. 

The  second  wildcard  character 
is  the  question  mark  (?),  which  can 
replace  any  single  character.  This 
symbol  may  appear  anywhere  in  a 
filename.  To  understand  how  it 
works,  suppose  that  you  wish  to 
load  HELPER.FILE.l  from  a  disk 
that  also  contains  the  file  HELLO. 
The  command  LOAD  ???P*  loads 
HELPER.FILE.l  (assuming  the  disk 
contains  no  other  files  with  a  P  as 
the  fourth  character).  Again,  when 
the  wildcard  character  is  used  with 
DELETE,  every  file  matching  the 
pattern  will  be  deleted. 

Wildcards  With  Commands 

The  asterisk  wildcard  can  be  used 
to  match  DOS  commands  as  well  as 
filenames.  Instead  of  matching  the 
first  filename  in  a  disk  directory,  the 
asterisk  finds  the  first  matching 
command  in  the  DOS  command 
table.  The  table  lists  the  order  of 
DOS  commands.  At  least  one  char- 
acter must  precede  the  asterisk, 
which  must  also  be  the  last  charac- 
ter in  the  command.  Both  command 
and  filename  wildcards  can  be  used 
in  the  same  line.  For  instance,  the 
command  L*  HELP*  loads  HEL- 
PER.FILE.l. These  features  can  also 
be  used  with  the  command  PRINT 
CHR$(4)  from  BASIC. 

Order  Of  DOS  Commands 


].  INIT 

14.  OPEN 

2.  LOAD 

15.  APPEND 

3.  SAVE 

16.  RENAME 

4.  RUN 

17.  CATALOG 

5.  CHAIN 

18.  MON 

6.  DELETE 

7.  LOCK 

8.  UNLOCK 

9.  CLOSE 

10.  READ 

11.  EXEC 

12.  WRITE 

13.  POSITION 


19.  NOMON 

20.  PR# 

21.  IN# 

22.  MAXFILES 

23.  BSAVE 

24.  BLOAD 

25.  BRUN 

26.  VERIFY 


WILDCARD  Filemoker 

For  instructions  on  entering  this  program, 
piease  refer  to  "COIvlPUTEI's  Guide  to  Typing 
in  Programs"  in  ttils  issue  of  computei, 

E*  10  FOR  I  -  38016  TO  381211  RE 

flD  A:  POKE  I.AiX  =  X  +  A: 

NEXT 
SC  20  IF  X  <  >  142B3  THEN  PRINT 

'■ERROR  IN  DATA  STATEMENT3. 

" :  STOP 
JF  30  D«  =  CHR*  (4):  PRINT  CHR» 

(4)  "BSAVE  WILDCARD,A«'?4a0, 

L«6A" 
1140  DATA  160,2,185,162,148,153 

,249, 177 
II  S0  DATA  136,16,247,160,2,185, 

165, 148 
Ce  60  DATA  153,110,162,136,16,24 

7, 160,4 
61  70  DATA  185,168,148,153,235,1 

59, 136, 16 
6B  80  DATA  247,96,76,173,148,76, 

193, 148 
15  90  DATA  76,206,148,234,234,23 

2, 177,66 
8B  100  DATA  201,170,208,3,76,6,1 

78,201 
4E  110  DATA  191,208,3,76,1,178,7 

6,252 
CD  120  DATA  177,145,64,32,201,17 

7,144,1 
n  130  DATA  96,104,104,32,205,15 

9,41,  127 
C7  140  DATA  201,42,208,16,183,13 

2, 168,48 
El  150  DATA  4,200,76,212,148,169 

,42,73 
Cfl    160    DATA    170,76,240,159,89,13 

2,168,76 
73    170    DATA    240,  159  ^ 


To  receive 

additional 

information  from 

advertisers  in 

this  issue,  use 

the  handy  reader 

service  cards  in 

the  back  of 
the  magazine. 
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XMODEM 

File  Transfer  For 
Commodore  64  And  128 


By  adding  XMODEM  capabilities  to 
telecommunications,  you  can  increase 
the  reliability  of  file  transfers.  The 
program  included  with  this  article 
lets  you  upload  or  download  files  with 
the  XMODEM  protocol. 


One  of  the  most  popular  uses  for 
computer  telecommunications  is 
the  exchange  of  programs.  Com- 
mercial information  services  offer 
thousands  of  public  domain  pro- 
grams which  can  be  yours  simply 
for  the  cost  of  downloading  (cap- 
turing) them  over  the  telephone 
lines.  Or,  you  may  v^rish  to  upload 
(send)  a  copy  of  a  program  you 
have  written  to  a  friend  in  some 
distant  city. 

The  simplest  way  to  send  a  pro- 
gram is  in  the  form  of  a  sequential 
series  of  characters,  v^dthout  any 
error  checking.  However,  if  you're 
communicating  over  long  distances, 
noise  on  the  phone  line  may  cause 
characters  to  be  dropped  or  garbled 
in  the  transmission.  When  you're 
transmitting  text,  a  garbled  character 
here  and  there  probably  won't  cause 
serious  problems,  but  when  you're 
transferring  programs,  even  a  single 
incorrect  character  may  prevent  the 
program  from  working. 

XMODEM  is  the  name  of  a  file- 
transfer  protocol  devised  by  Ward 
Christensen  (who  also  set  up  the 
first  computer  bulletin  board).  The 
XMODEM  scheme  allows  you  to 
send  any  kind  of  data — executable 
programs  as  well  as  plain  ASCII 
text — and  includes  error  checking 


Bert  Kerkhof 


which  guarantees  a  reliability  rate 
in  excess  of  99  percent.  There  are 
other,  more  sophisticated  protocols, 
but  XMODEM  is  by  far  the  most 
popular.  Nearly  every  commercial 
information  service  and  many  bul- 
letin boards  give  you  the  option  of 
transferring  files  in  this  reliable 
format. 

Getting  Started 

The  program  below  is  a  simple  ter- 
minal (telecommunications)  pro- 
gram with  the  ability  to  upload  and 
download  files  using  the  XMODEM 
protocol.  If  you  have  a  Commodore 
64,  type  in  and  save  Program  1  as 
listed.  If  you  have  a  128,  type  in 
Program  1,  but  add  or  change  the 
following  lines: 

DB  116  KEY  1,CHR$(133) sKEY  3,C 

HR?(134) 
JE  H7  KEY  5,CHR5(X35):KEY  7,C 

HR?(136) 
SK  130  PRINT  CHR?(1I) ;SPC(10) ; 
BX  495  DO:GET#2,B5:GOSUB  730 
MG  500  LOOP  UNTIL  W  AND  SiRETQ 

RN 
PX  620  GET#2,B?iG0SUB  730:IF  W 

THEN  630 
BX  655  GET#2,B9:GOSUB  730:IF  W 

<>8  THEN  650 
PR  725  REM  **  GET  RS-232  STATU 

S  ** 
PQ  730  W=PEEK( 25  80) : POKE  2580, 

0 ! RETURN 

If  you  have  an  80-column 
monitor  for  your  128,  also  change 
the  following  lines  to  create  a  ver- 
sion for  80-column  mode: 

DS  105  FAST: COLOR  6,16 

QG  185  PRINT  CHR5(5) :CHR$(27) ; 

"U"; 
KH    230    PR1NT:PRINT    CHR5(144); 
SO    250    PRINT    CHR5(R(B)) ; :RETUR 

N 


For  either  the  128  or  64,  add 
this  line  if  you  have  a  Commodore 
1660  modem.  This  line  causes  the 
modem  to  receive  the  call  when  the 
modem  is  in  answer  mode: 

GD  112  POKE565 79, PEEK (56579) OR 
32 :POKE565 77 , PEEK ( 56577 
)AND223 

Be  sure  that  your  modem  is 
connected  and  turned  on  before 
you  run  the  program.  The  program 
begins  in  terminal  mode,  which  is 
very  easy  to  understand.  Every 
character  that  you  type  on  the  key- 
board is  sent  out  through  the  mo- 
dem, and  every  character  received 
from  the  modem  is  displayed  on 
the  screen. 

Each  of  the  four  function  keys 
has  a  purpose  in  this  program.  The 
fl  key  turns  local  echo  on  and  off.  If 
you  are  communicating  with  a 
computer  that  does  not  echo  what 
you  send,  press  the  fl  function  key 
to  turn  on  local  echo.  In  this  mode, 
your  computer  displays  each  char- 
acter as  you  type  it.  When  the  pro- 
gram begins,  echo  is  turned  off, 
meaning  that  the  computer  doesn't 
automatically  print  characters  that 
you  type.  Instead,  it  relies  on  the 
computer  at  the  other  end  of  the 
line  to  send  an  echo,  or  copy,  of 
each  character  you  send.  Most  com- 
mercial information  services  and 
computer  bulletin  boards  provide 
an  echo,  which  is  compatible  with 
this  mode.  Note  that  the  echo  fea- 
ture affects  what  you  see  on  the 
screen,  but  does  not  change  what 
you  send  or  receive  from  the 
modem. 
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The  i7  key  displays  a  list  of  the 
function-key  actions  in  case  you 
forget  what  the  function  keys  do. 
The  f3  and  i5  keys  are  used,  respec- 
tively, to  initiate  the  reception  or 
transmission  of  a  file  with  XMODEM 
error  checking. 

Downloading  With 
XMODEM 

Once  you're  ready  to  download  (re- 
ceive) a  file,  simply  press  the  f3  key. 
The  program  prompts  you  to  enter 
the  name  and  file  type  you  wish  the 
resulting  disk  file  to  have.  For  the 
file  type,  enter  a  P  for  a  program 
(PRG)  file,  an  S  for  a  sequential 
(SEQ)  file,  or  a  U  for  a  user  (USR) 
file.  This  program  does  not  support 
the  transfer  of  relative  (REL)  files. 
You  must  type  the  filename  and  file 
type  on  the  same  line,  separated  by 
a  comma.  For  instance,  this  com- 
mand tells  the  program  to  store  the 
incoming  file  in  a  PRG  type  file 
named  MYPROG: 
MYPROG,P 

You  have  60  seconds  in  which 
to  respond  to  this  prompt.  If  you 
don't  type  anything,  the  program 
assumes  that  you've  changed  your 
mind,  and  it  aborts  the  transfer  and 
returns  to  terminal  mode.  After  you 
enter  the  filename  and  file  type,  the 
program  begins  to  receive  the  file 
and  store  it  on  disk. 

To  upload  (send)  a  file,  press 
the  f5  key  and  enter  the  filename 
and  type  of  the  file  you  wish  to 
send.  Again,  you  have  60  seconds  in 
which  to  respond  to  the  prompt 
before  the  program  aborts  the  trans- 
fer and  returns  to  terminal  mode. 

Monitor  The  Transnnission 

Once  the  transfer  begins,  the  pro- 
gram keeps  you  informed  about  its 
progress.  It  prints  a  plus  sign  (  +  ) 
for  every  block  (see  below)  that  is 
transferred  without  any  errors.  If  a 
block  is  rejected,  the  program  prints 
an  O.  If  nothing  is  received  within 
the  allotted  time,  the  program 
prints  a  period  (.)  to  signal  a 
timeout. 

If  a  disk  error  occurs  on  your 
end  during  the  transfer,  the  pro- 
gram prints  the  disk-error  message 
on  the  screen  and  automatically 
cancels  the  transfer.  Under  some 
circumstances  (very  noisy  phone 
lines,  a  disk  error  at  the  other  end  of 
the  link,  or  whatever),  the  program 


may  have  no  choice  but  to  give  up 
on  the  transfer.  When  this  occurs,  it 
prints  the  message  Timeout  on  the 
screen.  If  the  entire  transfer  is  suc- 
cessful, the  program  prints  the  mes- 
sage Complete. 

ACK  Or  NAK 

In  the  XMODEM  protocol,  files  are 
always  sent  in  blocks,  or  packages, 
containing  128  bytes  of  data.  The 
sender  sends  128  bytes  at  a  time, 
along  with  a  header,  block  num- 
bers, and  a  checksum.  When  the 
receiving  computer  gets  the  block, 
it  checks  to  make  sure  that  the 
header,  block  numbers,  and  check- 
sum match  up  correctly.  If  no  errors 
are  found,  the  receiver  sends  an 
ACK  character  (ACKnowledge, 
ASCII  6)  to  signal  "All  is  well;  send 
the  next  block."  If  an  error  occurs, 
the  receiver  sends  a  NAK  character 
(Negative  AcKnowledge,  ASCII  21) 
to  say  "That  block  was  not  received 
correctly;  send  it  again."  At  the  end 
of  the  transmission,  the  sender 
transmits  an  EOT  character  (End  Of 
Text,  ASCII  4)  to  signal  that  the 
transfer  is  complete. 

Each  block  has  a  maximum  of 
ten  chances  to  get  through.  After 
ten  failed  attempts,  the  receiver 
sends  a  CAN  character  (CANcel, 
ASCII  26)  to  inform  the  sender  that 
the  transfer  has  failed.  A  timeout 
(excessive  delay)  also  counts  as  an 
error.  By  these  simple  means, 
XMODEM  achieves  a  very  high  re- 
liability rate.  The  128  data  bytes  can 
contain  any  eight-bit  values,  so  this 
method  can  be  used  to  transmit  ma- 
chine language  programs,  token- 
ized  BASIC  programs,  or  any  other 
eight-bit  data. 

This  program  includes  several 
features  that  help  insure  error-free 
transmissions.  One  important  point 
involves  flushing  the  RS-232  line  at 
appropriate  spots.  This  is  done  to 
prevent  data  bytes  from  being  mis- 
taken as  control  signals  (ACK, 
NAK,  or  whatever).  Thus,  before  it 
sends  an  ACK  or  NAK,  the  receiver 
gets  characters  until  no  more  char- 
acters are  waiting  to  be  received. 
Likewise,  the  sender  waits  until  no 
characters  are  incoming  before  it 
sends  each  new  block. 

In  many  XMODEM  implemen- 
tations, the  sending  computer  auto- 
matically resends  a  block  if  a 
timeout    occurs    without    any    re- 


sponse from  the  receiver.  In  this 
program,  the  sender  retransmits 
only  when  it  receives  a  NAK  from 
the  receiver.  This  program  is  de- 
signed to  operate  at  300  bps  (bits 
per  second,  often  termed  baud). 
Due  to  the  slowness  of  BASIC,  it 
will  not  work  correctly  at  higher 
transmission  speeds. 

XMODEM  File  Transfer 

For  instructions  on  entering  ttiis  program, 
please  refer  to  "COMPUTE! 's  Guide  to  Typing 
In  Progroms"  in  this  issue  of  compute!, 

BA    100    REM    ++    XMODEM    FILE    THAN 

SFER    ++ 
QQ    105    POKE    53280, 11 :POKE    5328 

1,11 
EC    110    OPEN    2,2,0,CHR5(6)+CHR? 

(0):M=255 
CE    115    G$=CHR5(20);U?=CHRS(175 

) 
FB    120    Z?=CHR?(0):OPEN    15,8,15 
XE    125    PRINT    CHR5(144);CHRS(14 

7) ;CHR?(14) ; 
GG    130    PRINT    CKRS(8) ;SPC(10) r 
CO    135    PRINT    "XMODEM    FILE    THAN 

SFER":PRINT 
EQ    140    GOSUB    275:DIH    R(255),S( 

255) 
SE    145    FOR    B=0    TO    31:S(B)=B:NE 

XT:R(8)=20 
DK    150    R(13)  =  13:S(20)  =  8:FOR    13= 

32    TO    64 
EJ    155    R(B)=B:S<B)=B:NEXT:S(16 

0)  =  32 
RF    160    FOR    B=65    TO    90:I=B+128: 

R(B)=I 
ED    165    S(I)^B:NEXT:F0R    B=91    TO 

96:R(B)=B 
ER    170    S(B)=fl:NEXT:FOR    8=97    TO 

122:I=B-32 
AK    175    R(B)=I:S(I)=B:NEXT:FOR 

{ SPACE }B=123    TO    127 
EB    180    I=B+96 :R[B)=I:S(I)=B:NE 

XT 
HE    185    PRINT    CHR?(152) ;U?r 
CQ    190    GET#2,B?:IF    BS=""    THEN 

(SPACE) 200 
EB    195    B=ASC(B?) iGOSUB    245 : GOT 

0    190 
BS    200    GET    B5:IF    B5=" "    THEN    19 

0 
XK    205    B=ASC(B$) 
MQ    210    IF    B>132    AND    B<137    THEN 

230 
KF    215    B=S(B) :PRINT#2,CHR5(B); 
HK    220    IF    H    THEN    GOSUB    250 
KE    225    GOTO    190 
FM    230    PRINT    G5:  PRINT    CHR?  (144 

): 
KG    235    ON    B-132    GOSUB    260,415, 

290,275 
HH    240    GOTO    185 
HC    245    REM    ++    PRINT    BYTE    ++ 
DB    250    PRINT    GS  ;  CHR5  (  RC  B  )  )  ;U5  ; 

: RETURN 
FB    255    REM    ++    Fl ,    ECHO    ++ 
RD    260    PRINT    "ECHO:     "rMID?{"ON 

0FF",H+1,3) 
MS    265    H=3-H: RETURN 
CR    270    REM    ++    F7,    HELP    ++ 
HX    275    PRINT    " [RVS ] Fl (OFF 3=ECH 

O    (RVSjF3tOFF)=RECEIVE 

(  SPACE  JTRVS  }F5  (off  )  '■TRA 

NSMIT  (RVS}F7(0FF}=HELP 

M 

MJ  280  RETURN 
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JF    285    REM    ++    FS ,    TRANSMIT    FIL 

E    +  + 
AH    290    PRINT    "NAME    OF    FILE    TO 
{space] UPLOAD: ":BS="R" 
EM    295    GOSUB    675 tIF    F    THEN    RET 

URN 
FE    300    C?=CHR$(21) :GOSUB    395:C 

$=C5+CHR$(6) 
JA    305    FOR    K=l    TO    M+1 :K=K    AND 

{ SPACE 1h 
QM    310    IF    F   THEN    370 
MF    315    S=0 :D$="":FOR    1=1    TO    12 

3:GETte,B? 
FA    320    B=ASC(B$+Z?) :D5=D$+CHR5 

(B) :S=S+B 
GC    325    IF    ST    THEN    A=4:F=1:G0T0 

335 
KG    330    NEXT 

EG    335    IF   LEN(D9)=128    THEN    345 
HJ    340    D$=D5+ZS:G0T0    335 
FX    345    GOSUB    49  5 

BG    350    PRINT#2,CHR5{1) ;CHR5(K) 
rCHR?(M-K);D?;CHR5(S    AN 
D    H)  ; 
CS    355    GOSUB    395sPRINT    MID$("0 

+",C,1); 
FR    360    IF    C=l    THEN    345 
PX    365    NEXT    K 

AR    370    PRINTiCLDSE    3:GOSUB    700 
BR    375    GOSUB    485 :IF    F> 1    THEN    7 

15 
GC    380    GOSUB    395 :IF    C=2    THEN    7 

15 
PC    385    GOTO    375 
GQ    390    REM    ++    GET    CONTROL    BYTE 

100    SEC    ++ 
SB    395    FOR   J=l    TO    10:GOSUB    510 
DC    400    IF    E    THEN    NEXT : A=24 :F=2 
RA    405    RETURN 
CG    410    REM    ++    F3,    RECEIVE    FILE 

++ 
XX    415    PRINT    "FILENAME    FOR   DOW 
NLOADED    DATA:  '•!B5  =  "W":A 
=  21 
DA   420    GOSUB    675 :IF    F    THEN    RET 

URN 
RK    425    C$=CHR$(1)+CHR5(4) 
FJ    430    FOR    K=l    TO    M+1:K=K   AND 

{ SPACE }M 
XE    435    IF    F   THEN    470 
SP    440    FOR    J=l    TO    10:GOSUB    485 

:A=21 
MR    445    GOSUB    510 
AH    450    IF    C=l    THEN    GOSUB    550 :P 

RINT    MID$( "+0",E+1,1 ) ; 
GJ    455    IF    C=2    THEN    A=6:F=1 
EP    460     IF    E    AND    F=0    THEN    NEXT: 

A=24:F=2 
KF    465    NEXT    K 

FP    470    PRINT: CLOSE    8:G0SUB    700 
RR    475    GOSUB   485 : GOTO    715 
FM    480    REM    ++    SEND   ANSWER    BYTE 

++ 
DX    485    GOSUB    495 iPRINT# 2 ,CHR$ ( 

A)  ;  :  RETURN 
BB    490    REM    ++    CLEAR    INPUT    BUFF 

ER    ++ 
XD    495    GET#2,B5:IF    (ST    AND    B)= 

0    THEN    49  5 
QF    500    RETURN 
EC    505    REM    ++    GET    CONTROL    BYTE 

10    SEC    ++ 
XE    510    E=0:P=600:T=TI 
PK    515    C=3:G0SUB    620 
HH    520    IF    E    THEN    PRINT    " . " ; : RE 

TURN 
AK    525    IF    BS=CHR$(24)    THEN    A=2 

4 :F=4: RETURN 
KD    530    FOR    C=l    TO    LEN(CS) 
EX    535    IF    B5=MIDS{CS,C,1)    THEN 

RETURN 
BH    540    NEXT:GOSUB   650 :GOTO    515 
MM    54  5    REM    ++    GET    DATA    ++ 


HB 

550 

PH 

555 

BB 

560 

BJ 

565 

AF 

570 

FE 

575 

SG 

580 

CS 

585 

SK 

590 

XF 

595 

SQ 

600 

FJ 

60  5 

PQ 

610 

DA 

615 

QP 

620 

KD 

625 

SF 

630 

GC 

635 

HQ 

640 

ME 

64  5 

QD 

650 

GK 

655 

SG 

660 

BF 

665 

PJ 

670 

KM 

675 

ED 

680 

DS    685 


DB 

690 

BK 

695 

RK 

700 

KA 

705 

MJ 

710 

HR 

715 

KF 

720 

P=60:T=TI:GOSUB    620:IF 
{ SPACE 1e    THEN    RETURN 
N=a!T=TI: GOSUB    620:IF   E 

THEN    RETURN 
IF    N+BOM    THEN    E=l  :G0TO 

650 
S=0 :D5="":F0R    1=1    TO    12 
8 

T=TI: GOSUB    620: IF    E    THE 
N    RETURN 

D5=D5+CHR$ (B) :S=S+B:NEX 
T 

T=TI:GOSUB    620: IF    E    THE 
N    RETURN 

IF    B<>(S    AND    M)    THEN    E= 
1:G0T0    650 
A=6 :D=K-N    AND    M 
IF    D>1    THEN    A=24:F=3 
IF    D   THEN    E=l: RETURN 
PRINT#8,D5; :IF    ST    THEN 
{ SPACE JA=24:F=S 
RETURN 

REM    ++    GET    BYTE    +  + 
GET#2,B5:W=ST:IF   W   THEN 

630 
B=ASC(B$+Z?) : RETURN 
IF    W   AND    247    THEN    GOSUB 

650 
IF    TI>T+P   THEN    E=1:RETU 
RN 

GOTO    620 

REM    ++    SKIP    UNTIL    SILEN 
CE    ++ 
U=TI 

GET#2,B5:IF    ST<>8    THEN 
[SPACE) 650 

IF    TI>U+60    THEN    RETURN 
GOTO    655 

REM    ++    TRANSFER    BEGIN    + 
+ 

F=0  rN?  =  "*"tT5  =  "P" 
NS="":T$="": INPUT    " [    NA 
ME,    TYPE    ]";N5,TS 
IF    Nja""    OR    (T5<>"P"    AN 
D    TS<>"S"    AND    TS<>"U" ) 
[SPACE) THEN    680 
OPEN   8,8,8, "0: "+NS+", "+ 
T$+","+E$ 

REM    ++    READ    ERROR    CHANN 
EL    ++ 

INPUT#1S,I,MS:IF    1=0    TH 
EN    RETURN 

PRINT " {RVS ) " r  MS : A=24 : F  = 
5: CLOSE    8: RETURN 
REM    ++    TRANSFER    END    ++ 
M$="C0MPLETETIHEOUT    DIS 
ORDERCANCEL" 
PRINT    MID?(M5,F*8-7,S) : 
RETURN 
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Disk 
Fix 

For  IBIVl 
PC/PCjr 


Bradley  Franklin 


Virtually  every  computer  user  has 
suffered  the  consequetices  of  deleting 
an  important  file  by  accident.  This 
conve7iient  utility  can  recover  such  a 
file  as  long  as  it  hasji't  been  overwritten 
by  other  disk  operations. 


Regardless  of  experience  and  inter- 
est level,  nearly  every  computer 
user  has  suffered  the  same  unpleas- 
ant feeling:  After  pressing  Enter, 
you  realize  that  you  just  acci- 
dentally deleted  an  important  disk 
file.  In  the  case  of  commercial  soft- 
ware, such  accidents  can  be  costly 
as  well  as  embarrassing.  "Disk  Fix" 
makes  it  possible  to  recover  acci- 
dentally deleted  files.  Type  in  and 
save  the  program;  then  run  it  to 
create  a  machine  language  file 
named  D1SKFIX.COM.  (Don't  use 
that  name  for  the  BASIC  program 
that  creates  the  file.)  The  filemaker 
program  also  creates  a  backup  copy 
of  the  file  with  the  name  DiSK- 
FIX.BKP  (to  use  this  file,  change  the 
extension  .BKP  to  .COM). 
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Using  DISKFIX.COM 

DISKFIX.COM  is  a  machine  lan- 
guage program  that  runs  from  the 
DOS  prompt;  you  needn't  be  a  ma- 
chine language  expert  to  use  this 
program,  however.  To  recover  the 
lost  data,  go  to  the  DOS  command 
level  (A>  or  B>).  If  you  are  current- 
ly in  BASIC,  the  SYSTEM  com- 
mand takes  you  to  the  DOS 
command  level.  Insert  the  disk  that 
contains  Disk  Fix;  then  type  DISK- 
FIX  and  press  Enter.  The  drive 
lights  for  an  instant  as  the  computer 
loads  Disk  Fix  into  memory.  When 
the  light  goes  out,  insert  the  disk 
that  contains  the  file  you  want  to 
recover.  Press  any  key  to  begin  the 
recovery  process.  The  drive  will 
light  for  a  second  time,  then  stop. 

At  this  point,  the  lost  file  has 
been  recovered.  If  you  perform  DIR 
from  the  DOS  prompt,  the  filename 
should  appear  in  the  directory,  with 
a  dollar  sign  ($)  where  the  first 
character  of  the  filename  previous- 
ly appeared.  (The  dollar  sign  re- 
places a  marker  which  DOS  placed 
there  when  deleting  the  file.)  Now 
that  the  file  is  restored,  you  can 
rename  it  and  perform  any  other 
operation  you  wish.  Since  it  search- 
es for  all  deleted  files.  Disk  Fix  also 
works  in  cases  where  you  have  de- 
leted a  group  of  related  files  with  a 
wild-card  command. 

It's  important  that  you  under- 
stand which  files  Disk  Fix  cannot 
recover.  If  you  accidentally  delete  a 
file,  Disk  Fix  can  restore  it  only  if 
you  act  before  you  write  any  addi- 
tional files  to  the  same  disk.  As  long 
as  no  new  files  have  been  written  to 
that  disk,  all  the  information  in  the 
deleted  file  is  still  intact  and  can  be 
restored.  If  you  save  a  new  program 
on  the  disk,  however,  it  may  write 
over  the  deleted  file's  data,  destroy- 
ing it  forever. 

Disk  Fix  does  not  harm  any 
other  files  on  the  disk.  However,  if 
you  have  deleted  a  file  with  a  name 
like  FFILE.BAS  and  the  disk  still 
contains  the  file  $FILE,BAS,  Disk 
Fix  cannot  work  correctly.  Since  the 
recovered  program  is  renamed  from 
FFILE.BAS  to  $FILE.BAS,  the  disk 
now  contains  two  programs  of  the 
same  name.  For  this  reason,  you 
should  avoid  the  practice  of  begin- 
ning filenames  with  a  dollar  sign. 

This  program  takes  advantage 


of  the  fact  that  deleting  a  file 
doesn't  erase  its  data  from  disk, 
Instead,  DOS  changes  the  first 
character  of  the  filename  to  a  mark- 
er which  indicates  the  file  is  de- 
leted. As  a  result,  DOS  skips  over 
the  file  whenever  it  searches  the 
disk,  making  it  impossible  to  use 
the  file  in  a  normal  way.  Disk  Fix 
simply  searches  the  disk's  FAT  (File 
Allocation  Table)  and  replaces  all 
deletion  markers  with  dollar  signs. 
The  effect  is  to  restore  all  previous- 
ly deleted  files. 

DISKFIX.COM  Filemaker 

For  Instructions  on  entering  this  program, 
pleos©  refer  to  "COMPUTEi's  Guide  to  Typing 
In  Programs"  In  tfiis  issue  of  COMPUTE!. 

KK  10  CLEAR  ,50000! 
HN  20  CLS 

01  30  READ  A«!  IF  A»="BF"  THEN  50 
K   40  PRINT  CHR»(7):PRINT  "THE  F 
IRST  NUMBER  IS  BF,NQT  " j ft* 
:END 
LF  50  FDR  X=l  TO  19 
DO  60  FOR  Y=l  TO  10 
LL  70  READ  A» 
AS  B0  NEXT  Y 

a   90  READ  A*:B"G+VAL("!<h"+A») 
SH    100  NEXT  X 
BL  110  IF  HEX«(G>  =  "4D1C"  THEN  RE 

STORE: QDTO  130 
KO  120  PRINT  CHR*(7):PRINT  "ERRQ 

R! CHECK  END  NUMBERS"  : END 
KI  130  G=0 
eo  140  READ  A« 
IF  150  FOR  Xi=l  TO  19 
PK  160  FOR  Y=l  TO  10 
HE  170  READ  A« 
K    180  G=H+VAL("&h"+fl«> 
IJ  190  NEXT  Y 
FH  200  READ  A« 
Kit  210  IF  G<>VAL("&H"+A«)  THEN  2 

50 
IIH  220  G=0 
BE  230  NEXT  X 
FB  240  GOTO  260 
MC  250  PRINT  CHR«{7) :PRINT  "ERRO 

R: CHECK  DATA  STATEMENTS  I 

N  LINE: ";Xt 10+430: END 
BH  260  READ  A«:IF  A«<>"13"  THEN 

X-20:QOTCI  250 
J  J  270  READ  A»: IF  A*<>"C3"  THEN 

X-20:BOTO  250 
280  PRINT  "CONGRATULATIONS! ! 

DATA  IS  OKAY! ! (WHEW!)" 
Iffl  290  RESTORE 
FL  300  XX  =50000! 
Cfl  310  READ  A»:PaKE  XX,  VAL  (  "S,h"  + 

A*> 
IB  320  FOR  X-1  TO  19 
PD  330  FOR  Y=l  TO  10 
KP  340  XX=XX+1 
AC  350  READ  A« 
BF  360  POKE  XX,VAL("«(h"+A*) 
HH  370  NEXT  Y 
DE  380  READ  A»:NEXT  X 
a   390  READ  A«:XX=XX  +  l!P0KE  XX,  V 

AL("Jth"+A«) 
JL  400  READ  A*:XX=XX+1:PDKE  XX,  V 

AL("!<h"+A») 
M   410  OPEN  "DI3KFIX.COM"  AS  #1 

LEN-1 
Hi   420  OPEN  "DISKFIX.BKP"  AS  «2 

LEN-1 
LC  430  FIELD  #1,1  AS  A* 


Ot  440  FIELD  *t2,  1  AS  Aft» 
GH  450  FOR  D=0  TO  X  X -50000 !:  LSET 
fl«-CHR»  <PEEK (D+50000 ! ) )  i 

ftA»-A«:PUT  #2: PUT  #1:NEXT 
Q 
FN  460  CLOSE:  END 
SB   470  DATA  BF 
EH  4B0  DATA  B4,  0,  CD,  16,  BB,  0,  17,  8 

E,DS,Ba,484 
it   490  DATA  0,  17,aE,C0,B9,3,0,51 

,BB,0,32D 
m   500  DATA  4,B2,0,B6,0,B5,0,B1, 

6,B0,3e8 
KI  510  DATA  4,B4,2,CD,  13,59,EB,9 

2,0,a0,3ED 
BF  320  DATA  FC,  0,  74,  7,  B4,0,  CD,  13 

,E2,DF,4CC 
00  530  DATA  C3,  B9,  3,0,51  ,BB,  0,  8, 

B2, 0,345 
DE  S40  DATA  B6,  1  ,  B5,  0,  Bl ,  1 ,  B0,  3, 

B4,2,387 
HF  550  DATA  CD,  13,  59,  EB,  6D,  0,  90, 

FC,0,74,47E 
BK  560  DATA  7,  B4,  0,  CD,  13,E2,  DF,C 

3, B9, 48, 520 
6L  570  DATA  20,  BB,  0,  4,  80,  3F,E5,  7 

4,7,83,381 
FL  580  DATA  C3,  1 ,  E2,  F6,  EB,  5,  C6,  7 

,24,EB,S6e 
<f   590  DATA  F4,B9,3,0,51,BB,0,4, 

B2, 0,372 
LB  600  DATA  B6,  0,  B5,  0,  Bl ,  6,  B0,  4, 

B4,3,3BD 
HK  610  DATA  CD,  13,59,  E8,  31,  0,80, 

FC, 0,74,442 
HC  620  DATA  7,  B4,  0,  CD,  13,  E2,  DF,  C 

3,B9,3,4DB 
FD  630  DATA  0,  51 ,  BB,  0,  B,  B2,  0,  B6, 

1,B5,332 
PL  640  DATA  0,  Bl ,  1 ,  B0,  3,  B4,  3,  CD, 

13,59,355 
HH  650  DATA  E8,  C,  0,  B0,  FC,0,  74,  6, 

B4,0,39E 
KC  660  DATA  CD,  13,  E2,  DF,  C3,  B4,  1 , 

B0,0,CD,596 
60  670  DATA  13,  C3  © 


Attention  Programmers 

COMPUTE!  magazine  is  currently 
looking  for  quality  articles  on 
Commodore.  Atari,  Apple, 
and  IBM  computers  (including 
the  Commodore  Amiga  and 
Atari  ST).  If  you  have  an 
interesting  home  application, 
educational  program, 
programming  utility,  or  game, 
submit  it  to  COMPUTEI,  P.O. 
Box  5406,  Greensboro,  NC 
27403.  Or  write  for  a  copy  of 
our  "Writer's  Guidelines," 
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FastKey 


Ronald  Cornell 


Efficiency  experts  have  long  believed 
that  as  you  reduce  the  number  of 
keystrokes  needed  to  perform  a  given 
operation,  productivity  goes  up  and 
the  risk  of  errors  goes  down.  "Fast- 
Key"  for  the  Commodore  64  allows 
you  to  create  abbreviated  commands 
that  perform  an  entire  line  of  BASIC 
commands  with  just  a  few  keystrokes. 
FastKey  abbreviations  can  be  used  in 
either  direct  mode  or  in  a  BASIC  pro- 
gram. A  disk  drive  is  required. 


I  hate  to  type.  That's  why,  for  over  a 
year,  each  time  I  sat  down  to  my  64, 
the  first  program  I  loaded  into  my 
64  was  a  utility  that  allowed  me  to 
program  the  computer's  function 
keys.  The  program  has  changed 
from  time  to  time,  but  the  concept 
has  remained  constant:  commands 
that  can  be  activated  by  a  single 
key.  The  problem,  of  course,  is  that 
the  64  has  only  eight  function  keys, 
but  I  have  a  multitude  of  com- 
mands I'd  like  to  automate.  That's 
why  I  wrote  "FastKey." 

FastKey  allows  you  to  abbrevi- 
ate virtually  any  command  that  will 
fit  into  a  normal  (80-character) 
BASIC  line.  You  select  your  own 
abbreviations,  so  they're  easy  to  re- 
member. The  commands  can  be  ex- 
ecuted either  in  direct  mode  or  in  a 
BASIC  program.  Best  of  all,  you  can 
have  over  8000  bytes  of  abbrevia- 
tions in  memory  at  once,   while 


stealing  only  437  bytes  from  BASIC 
program  space. 

Entering  FastKey 
Generator 

Program  1,  "FastKey  Generator," 
creates  FastKey  programs  and  defi- 
nition files  for  later  use.  Since  this  is 
a  machine  language  program,  type 
it  in  using  the  "MLX"  machine  lan- 
guage entry  program  found  else- 
where in  this  issue.  Read  the  MLX 
instructions  carefully  before  you 
type  and  save  this  program.  When 
you  run  MLX,  you'll  be  asked  for 
the  starting  and  ending  addresses 
of  the  data  you'll  be  entering.  Here 
are  the  addresses  you  need  for 
FastKey: 

Starting  address:     0801 
Ending  address:      0BA8 

After  you  type  and  save  all  the 
data  from  Program  1,  load  it  into 
your  computer  and  list  it.  Although 
it's  written  in  machine  language, 
you  can  load,  save,  and  run  FastKey 
Generator  just  like  any  BASIC  pro- 
gram. When  you  run  FastKey  Gen- 
erator, it  moves  itself  to  the  top  of 
memory  and  prints  a  reminder  of  its 
SYS  address. 

FastKey  Definition 
Program 

The  next  step  is  to  write  a  short 
pseudo-BASIC  program  to  define 
your  key  abbreviations  and  defini- 
tions. The  first  line  of  the  definirion 


program  will  always  consist  of  a 
SYS  command  which  activates  Fast- 
Key  Generator.  It's  also  the  only 
line  of  the  program  that  actually 
runs  in  the  normal  sense.  The  re- 
mainder of  the  definition  program 
is  simply  information  which  Fast- 
Key  Generator  processes  to  create  a 
FastKey  program  or  definition  file. 
Here's  what  the  first  line  should 
look  like: 
100  SYS  40110 

The  second  line  of  the  defini- 
tion program  tells  FastKey  Genera- 
tor what  to  name  the  resulting 
FastKey  file.  This  line  should  begin 
with  a  REM  followed  by  a  special 
character  and  the  filename  you 
wish  to  use.  The  special  character 
will  be  either  an  at  sign  (@)  or  an 
English  pound  character  (£). 

The  (5)  sign  tells  FastKey  Gen- 
erator to  create  a  FastKey  program 
complete  with  key  definitions.  This 
is  what  you'll  want  most  of  the 
time,  and  certainly  what  you'll 
need  the  first  time  you  run  FastKey 
Generator.  The  £  sign,  on  the  other 
hand,  tells  FastKey  Generator  to 
create  only  a  FastKey  definition  file. 
This  isn't  a  program,  but  a  file  con- 
taining definitions  that  a  FastKey 
program  can  load  directly  into 
memory  (more  on  this  later). 

So  far,  your  definition  program 
should  look  like  this: 

100  SYS  40110 

110  REM  @filename 
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The  remainder  of  the  program 
contains  nothing  but  key  defini- 
tions. As  an  example,  let's  set  up  a 
definition  to  change  all  the  screen 
colors.  The  first  thing  to  do  is  to 
select  an  abbreviation.  It  can  be  as 
short  as  one  character  or  as  long  as 
80  (which,  of  course,  wouldn't  be 
very  abbreviated).  Let's  choose  the 
abbreviation  c  to  represent  color. 
120  *C 

The  asterisk  (*)  at  the  beginning 
of  this  line  tells  the  program  that 
everything  else  on  the  line  is  a  key 
abbreviation.  It  also  indicates  that 
the  next  line  in  the  file  contains  the 
key  definition  for  the  abbreviation: 

130  POKE  53280,6:POKE  53281,6:  POKE 
646,1 

That's  all  there  is  to  it.  Of 
course,  you'll  want  to  define  a  few 
more  abbreviations.  Program  2  is  a 
complete  example  of  a  FastFCey  def- 
inition program.  You  may  want  to 
use  the  same  definitions  it  contains, 
or  you  can  simply  use  it  as  a  model 
in  creating  your  own  definitions. 
When  you're  finished  typing  the 
definition  program,  save  a  copy  to 
disk. 

At  this  point,  you  should  have 
FastKey  Generator  installed  in 
memory  and  a  definition  program 
residing  in  BASIC  memory.  When 
you  run  the  definition  program,  the 
SYS  in  the  first  line  transfers  control 
to  FastKey  Generator.  As  it  reads 
and  defines  each  abbreviation, 
FastKey  Generator  prints  the  cur- 
rent line  number  on  the  screen. 
When  the  conversion  is  complete, 
FastKey  Generator  writes  a  FastKey 
program  to  disk, 

If  you  load  the  resulting  Fast- 
Key  program  and  list  it,  you'll  see 
that  it  loads  like  a  normal  BASIC 
program.  To  install  the  new  abbre- 
viations, run  the  program  as  you 
would  any  BASIC  program. 

Wedging  Into  BASIC 

FastKey  wedges  the  new  com- 
mands into  BASIC  via  the  error 
vector.  Whenever  it  encounters  a 
BASIC  statement  that  would  other- 
wise cause  an  error,  the  computer 
checks  to  see  whether  the  first  char- 
acter in  the  command  is  a  period  (.), 
the  marker  that  precedes  every 
FastKey  command.  If  the  period  is 
present,  FastKey  reads  further  and 
performs   the    abbreviated    com- 


mand. If  not,  it  passes  control  to 
BASIC'S  normal  error-processing 
routine.  For  instance,  after  you  acti- 
vate the  example  FastKey  program, 
enter  the  following  command: 
.C 

This  command  performs  the 
color  changes  you  defined  in  line 
130  of  the  definition  program.  After 
it  performs  the  command,  FastKey 
prints  the  command  definition  on 
the  next  screen  line  as  a  reminder  of 
what's  happening. 

It's  also  possible  to  perform 
FastKey  commands  within  a  BASIC 
program.   Enter  NEW;   then   type 
this  line  and  press  RETURN: 
.100,  c 

Again,  the  leading  period  signals 
that  this  line  is  intended  for  Fast- 
Key —  it's  not  an  error.  But  this  time 
the  period  is  followed  immediately 
by  a  line  number.  When  it  detects  a 
line  number,  FastKey  knows  that 
you  want  to  add  the  command  as  a 
program  line  rather  than  execute  it 
immediately.  FastKey  prints  the 
line  to  indicate  that  it  has  been 
added  to  memory.  If  you  perform  a 
LIST,  you'll  see  that  line  100  has 
been  added  to  the  current  BASIC 
program. 

Definition  Files 

The  quotation  mark  (")  is  the  only 
character  that  can't  come  at  the  be- 
ginning of  a  key  definition.  The 
reason  for  this  limitation  concerns 
FastKey  definition  files.  If  you  write 
a  definition  program  that  generates 
more  than  8K  (8 1 92  bytes)  of  abbre- 
viations, FastKey  Generator  will 
abort  the  generating  process,  tell 
you  that  it  ran  out  of  memory,  and 
write  as  much  of  the  FastKey  pro- 
gram as  it  can.  You'll  know  where  it 
stopped  because  the  current  defini- 
tion line  number  is  printed  on  the 
screen. 

At  this  point,  you  would  have 
to  write  a  second  FastKey  program 
to  handle  the  remaining  defini- 
tions. Or,  even  if  size  isn't  a  factor, 
you  may  decide  that  you'd  rather 
have  different  versions  of  FastKey 
for  different  purposes.  In  either 
case,  it  would  be  inconvenient  to 
stop  what  you're  doing,  save  what- 
ever is  in  BASIC,  and  load  a  new 
version  of  FastKey. 

FastKey  definition  files  elimi- 
nate this  inconvenience.  Whenever 


FastKey  evaluates  an  abbreviated 
command,  it  checks  the  first  charac- 
ter following  the  period.  If  this 
character  is  a  quotation  mark,  Fast- 
Key  expects  the  remainder  of  the 
command  to  be  the  filename  of  a 
FastKey  definition  file.  This  file  is 
loaded  directly  into  memory,  and 
the  new  abbreviations  instantly  re- 
place the  old  ones.  For  instance, 
this  command  loads  the  file  MY- 
DEFS  from  disk  and  installs  its  defi- 
nitions in  memory: 
."MYDEFS" 

I  still  hate  to  type,  but  FastKey 
has  turned  torment  into  a  minor 
irritation.  1  hope  it  can  perform  the 
same  service  for  you. 


Program  1:  FastKey 
Generator 

Please  refer  to  the  "MLX"  article  in  this  issue 
before  entering  the  following  listing. 
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Train  for  the  Fastest  Growing  Job  SkiU  in  America 


Only  NRI  teaches  you  to  service  all  computers 
as  you  build  your  own  fully  IBM; 
compatible  microcomputer 

With  computers  firmly  established  in 
offices-and  more  and  more  new 
applications  being  developed  for  every 
facet  of  business— the  demand  for 
trained  computer  service  technicians 
surges  forward.  The  Department  of 
Labor  estimates  that  computer 
service  jobs  will  actually  c/ou6/e  in  the 
next  ten  years— a  faster  growth  rate 
than  for  any  other  occupation. 

Total  systems  training 

No  computer  stands  alone. . . 
it's  part  of  a  total  system.  And 
if  you  want  to  learn  to  service  and 
repair  computers,  you  have  to  under- 
stand computer  systems.  Only  NRI 
includes  a  powerful  computer  system 
as  part  of  your  training,  centered 
around  the  new,  fully  IBM-compatible 
Sanyo  880  Series  computer. 

As  part  of  your  training,  you'll 
build  this  highly  rated,  16-bit  IBM- 
compatible  computer  system.  You'll 
assemble  Sanyo's  "intelligent"  key- 
board, install  the  power  supply  and 
disk  drive  and  interface  the  high- 
resolution  monitor.  The  880  Computer 
has  two  operating  speeds:  Standard 
IBM  speed  of  4.77  MHz  and  a 
remarkable  turbo  speed  of  8  MHz. 
It's  confidence-building,  real-world 
experience  that  includes  training  in 
programming,  circuit  design  and 
peripheral  maintenance. 

No  experience  necessary— 
NRI  builds  it  in 

Even  if  you  Ve  never  had  any  previous 
training  in  electronics,  you  can  succeed 
with  NRI  training.  You'll  start  with 
the  basics,  then  rapidly  build  on  them 
to  master  such  concepts  as  digital 
logic,  microprocessor  design,  and 
computer  memory.  You'll  build  and 
test  advanced  electronic  circuits  using 
the  exclusive  NRI  Discovery  Lab*, 
professional  digital  multimeter,  and 
logic  probe.  Like  your  computer, 
they're  all  yours  to  keep  as  part  of 
your  training.  You  even  get  some 


of  the  most  popular 
software,  mcluding 
WordStar,  CalcStar, 
GW  Basic  and  MS 
DOS. 

Send  for  100-page 
free  catalog 

Send  the  post-paid 
reply  card  today  for 
NRI's  100-page,  full-color  catalog, 
with  all  the  facts  about  at-home 
computer  training.  Read  detailed 
descriptions  of  each  lesson,  each 
experiment  you  perform.  See  each 
piece  of  hands-on  equipment  you'll 
work  with  and  keep.  And  check 
out  NRI  training  in  other  high-tech 
fields  such  as  Robotics,  Data  Com- 
munications, TV/Audio/Video 
Servicing,  and  more, 

If  the  card  has  been  used,  write  to 
NRI  Schools,  3939  Wisconsin  Ave., 
N.W.,  Washington,  D.C.  20016. 


NRI  is  the  only  technical 
school  that  trains  you  as 
you  assemble  a  top-brand 
microcomputer.  After 
building  your  own  logic 
probe,  you'll  assemble  the 
"intelligent"  keyboard. . . 


. .  .then  install 
the  computer 
power  supply, 
checking  all 
the  circuits 
and  connec- 
tions with 
NRI's  Digital 
Multimeter. 
From  there, 
you'll  move  on 
to  install  the 
disk  drive  and 
monitor. 


SCHOOLS 

McGraw-Hill  Conlinuing  Education  Center 
3939  Wisconsin  Avenue,  NW 
Washington,  DC  20016 

We'll  Give  You  Tomorrow. 


Mm9M 


IBM  is  a  Regislered  Trademark  ol  inlefnational  BusiniesS 
Machine  Corporation. 
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FOR    1=1    TO    100: NEXT 

0B61 :A2 
0B69:E1 

FF 
A7 

86 
78 

3A 
A9 

20    79    A5 
36    85    01 

4C 
58 

BB 
26 

SM 

PB 

1430 
1440 

REM    GET    FOR   PROGRAMS 

*G 

Attention  Programmers 

0B71:60 
0B79:A0 
0881:22 

78 
00 
F0 

A9 
B9 
03 

37 
02 
C8 

85    01    58 
02    F0    07 
D0    F4    98 

60 
C9 
A2 

BF 
E2 
FF 

HD 
PK 

1450 
1460 

GET    K5:IF    KS=""    G0T014 

50 

REM    DISK    GET    FOR    PROGR 

COMPUTE!  magazine  is  currently 
looking  for  quality  articles  on 

0BB9:O2 

A0 

02 

20 

BD    FF    A9 

02 

4E 

AMS 

Commodore,  Atari,  Apple, 

0B91 :A0 
0B99i00 
0BA1 :A2 

01 
A2 
80 

A2 
FF 
4C 

08 
A0 
5C 

20    BA    FF 
FF    20    D5 
9E    00    00 

A9 
FF 
00 

A2 
8E 
6D 

PB 
PG 

MM 

1470 
1460 

1490 

*DG 
GET#2,AS:S=ST:A$=A?+CH 

R5(0) 

REM    DATA    STATEMENT 

and  IBM  computers  (including 
the  Commodore  Amiga  and 
Atari  ST).  If  you  have  an 

Program  2:  Sample 

PD 
RA 
SD 

1500 
1510 
1520 

*D 

DATA 

REM    ERROR    STATUS    FOR   P 

interesting  home  application, 
educational  program. 

Definitions 

ROGRAMS 

programming  utility,  or  game, 

•^  ^i*   1   II    III! 

DC 

1530 

*ERR 

submit  it  to  COMPUTE!,  P.O. 

Pleose  retef  to  tne  Typing  instructions  in  the 
article  before  entering  this  listing. 

GC 

1540 

OPEN15,8,15:INPUT#15,E 
,ES,T,S:PRINT    E;E5:CL0 

Box  5406,  Greensboro,  NC 

SE15 

27403,  Or  write  for  a  copy  of 

RE    1000 

SYS 

40110 

AG 

1550 

REM    CHANGE    TEXT    COLOR 

our  "Writer's  Guidelines." 

DR    1010 
CA    1020 
MP    1030 

REM 

@FASTKEY    PRG 

RB 
GS 

1560 
1570 

{ SPACE )0N    SCREEN 

REM  12 

SPACES  }CHANGE    CO 

*EiUE 
FORI=55296T056295 iPOKE 

LOR 

DEFAULTS 

I,0:NEXT 
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Finding  an  asterisk  (*)  next  to  a  file's 
entry  in  the  disk  directory  is  an  unset- 
tling experience  for  any  Commodore 
computer  user.  The  asterisk  denotes 
an  unclosed  or  splat  file,  which  can 
corrupt  other  files  or  even  an  entire 
disk  if  ignored.  This  Commodore  64 
utility  allows  you  recover  all  the 
readable  information  from  a  splat 
file — a  feat  that's  otherwise  very  dif- 
ficult to  perform. 


Has  this  ever  happened  to  you? 
You're  listing  a  Commodore  disk 
directory  and  notice  an  asterisk  (*) 
next  to  the  name  of  one  of  the  files. 
A  glance  at  the  disk  drive  manual 
tells  you  that  this  is  an  unclosed 
file,  commonly  known  as  a  splat  file 
(after  the  asterisk's  resemblance  to 
a  splat  of  ink  or  paint).  Other  peo- 
ple use  the  term  poison  file,  refer- 
ring to  an  unclosed  file's  nasty 
ability  to  corrupt  other  files  on  the 
same  disk.  The  asterisk  stands  as  a 
warning  that  something  went 
wrong  when  you  created  or  wrote 
to  the  file.  A  splat  file  confuses  the 
disk's  organization,  so  it's  impor- 
tant not  to  write  to  any  file  on  the 
disk  until  the  unclosed  file  has  been 
cleaned  up.  Even  worse,  the  file  is 
unreadable  by  normal  means  as 
long  as  it  remains  unclosed. 

What  can  you  do  about  a  splat 
file?  According  to  the  disk  drive 
manual,  one  course  is  to  validate  the 
disk  immediately.  Validation  pre- 
vents damage  to  other  files  on  the 
disk,  but  at  the  cost  of  losing  every- 
thing contained  in  the  splat  file  it- 
self. If  you  list  the  directory  after 
validation,  you'll  notice  that  the 
splat  file  has  completely  disap- 
peared. Unless  you  had  a  backup 
copy  of  that  file,  its  contents  are  lost. 

Help  Is  On  The  Way 

"Unsplat"  serves  those  occasions 
when  you  need  to  recover  the  infor- 


Unsplat 

Ronald  Cornell 


mation  in  a  splat  file.  It's  a  machine 
language  program  whose  only  func- 
tion is  to  let  you  restore  a  splat  file 
(no  machine  language  expertise  is 
needed  to  use  the  program).  Notice 
the  use  of  the  term  you.  Unsplat 
can't  recover  a  file  without  some 
direction  from  you;  only  a  human 
has  the  intelligence  to  recognize  the 
end  of  the  file.  But  it  does  make  the 
recovery  process  as  painless  as 
possible. 

Type  in  and  save  Unsplat  with 
the  "MLX"  machine  language  entry 
program  listed  elsewhere  in  this  is- 
sue. Follow  the  MLX  instructions 
carefully.  When  you  run  MLX, 
you'll  be  asked  for  the  starting  and 
ending  addresses  of  the  data  you'll 
be  entering.  Here  are  the  addresses 
you'll  need  to  enter  Unsplat: 

Starting  address:     0801 
Ending  address:      OCOO 

Although  it's  written  in  ma- 
chine language,  Unsplat  is  de- 
signed to  load  and  run  just  like  an 
ordinary  BASIC  program.  When 
you  run  Unsplat,  it  begins  by  ask- 
ing you  to  indicate  the  type  of  the 
file  you  wish  to  recover.  This  is  the 
type  which  appears  when  you  list 
the  disk  directory.  Enter  an  S,  P,  or 
U  to  indicate  a  sequential  (SEQ), 
program  (PRG),  or  user  (USR)  file, 
respectively.  Unsplat  doesn't  work 
with  relative  (REL)  files;  that's  not  a 
serious  limitation,  since  relative 
files  are  rarely  corrupted. 

The  second  prompt  asks  you  to 
enter  the  filename.  If  you  omit  the 
0:  in  front  of  the  filename,  Unsplat 
adds  it  for  you  automatically. 

Once  Unsplat  knows  the  file 
type  and  filename,  it  asks  whether 
you  wish  to  autocycle  through  the 
file  or  examine  each  sector  of  the 
file  individually.  If  you  don't  know 
the  file's  size,  look  at  each  file  indi- 
vidually (no  autocycling).  In  this 
mode,  Unsplat  displays  the  con- 


tents of  each  file  sector  in  turn  and 
proceeds  to  the  next  sector  only 
when  you  indicate  that  it  has  not 
yet  reached  the  end  of  the  file. 

Autocycling  is  appropriate  for 
large  files  which  you  believe  to  be 
mainly  intact.  When  this  option  is 
selected,  Unsplat  reads  automati- 
cally through  a  designated  number 
of  file  sectors  before  asking  you  to 
look  at  an  individual  sector  to  de- 
termine whether  it  contains  the 
file's  end.  Unsplat  can  autocycle 
through  as  many  as  200  blocks 
(50715  bytes).  Of  course,  to  use  this 
option  you  must  have  some  idea  of 
the  file's  length.  The  directory 
won't  help,  since  it  always  shows 
zero  blocks  for  a  splat  file.  Howev- 
er, you  may  have  some  other  means 
of  guessing  at  the  length  (for  in- 
stance, a  file  containing  graphics 
bitmap  data  must  be  at  least  8000 
bytes  long). 

It's  usually  best  to  be  conserva- 
tive when  estimating  the  file's 
length  for  autocycling.  The  major 
characteristic  of  a  splat  file  is  that  it 
lacks  the  end-of-file  marker  that 
normally  tells  the  drive  not  to  read 
any  more  sectors.  If  you  order  the 
drive  to  read  sectors  past  this  point, 
it  may  interpret  garbage  bytes  as 
track  and  sector  information  and 
attempt  to  access  a  nonexistent 
track  or  sector.  If  the  disk  drive 
locks  up  during  an  autocycle,  you 
have  probably  overshot  the  file's 
end.  No  harm  is  done,  since  Un- 
splat does  not  write  to  the  disk. 
Simply  turn  the  drive  off  and  on; 
then  repeat  the  operation  using  a 
smaller  number  of  sectors. 

Human  Brain  Required 

Sooner  or  later,  you'll  need  to  ex- 
amine the  contents  of  a  sector  to 
determine  whether  or  not  it  con- 
tains the  last  sector  in  the  file.  Since 
the  file's  normal  pointer  system  has 
been  confused,  there's  no  rational 
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way  for  a  program  to  do  this  for 
you.  It's  up  to  you  to  locate  the  file's 
end  as  best  as  you  can,  based  on  the 
file's  contents. 

Some  files  are  easy  to  handle. 
In  a  word  processing  document 
which  you  created,  look  for  the  last 
sentence  in  the  document.  If  the  file 
contains  a  BASIC  program,  the  task 
will  be  a  bit  more  difficult,  since 
BASIC  keywords  such  as  PRINT  are 
compressed  into  one-byte  tokens 
when  you  save  the  program  to  disk. 
However,  characters  in  REM,  DATA, 
and  PRINT  statements  are  stored 
exactly  as  they  are  typed  in.  Every 
BASIC  program  ends  with  a  marker 
consisting  of  three  zero  bytes  in  a 
row.  In  Unsplat's  display,  this  end- 
of-program  marker  appears  as  three 
@  characters  in  a  row  (@@@). 

When  you  tell  Unsplat  that 
you've  found  the  end,  it  asks 
whether  you  want  to  fine-tune  the 
last  file  sector.  In  many  cases,  the 
final  block  will  contain  garbage  be- 
yond the  spot  where  actual  file  data 
ends.  Fine-tuning  allows  you  to  re- 
move this  garbage,  one  character  at 
a  time,  until  the  last  block  holds 
only  data  from  the  original  file.  If 
you  tell  Unsplat  to  fine-tune,  it  dis- 
plays the  last  two  characters  of  the 
previous  block  and  the  first  254 
characters  of  the  final  block.  Just 
press  N  to  remove  a  character  from 
the  end  of  the  display.  When  the 
block  looks  right,  press  Y. 

After  the  final  block  has  been 
identified  (and  fine-tuned  if  neces- 
sary), Unsplat  directs  you  to  insert  a 
fresh  disk  and  press  RETURN. 
When  you  do  so,  the  recovered  file 
is  written  to  disk.  You  can  breathe  a 
sigh  of  relief  at  last. 

In  some  cases,  you  simply 
won't  be  able  to  recover  the  entire 
file.  Splat  files  are  most  commonly 
caused  by  failing  to  close  a  file 
properly.  Under  circumstances  that 
create  such  a  file,  it's  common  for 
the  drive  to  fail  to  write  the  final 
segment  of  data  from  its  internal 
memory  to  the  disk.  Depending  on 
what's  happening  at  the  time  of  the 
interruption,  the  drive  buffer  may 
contain  anywhere  from  1-255  char- 
acters. Thus,  it's  very  common  for 
the  very  last  sector  of  the  file  to  be 
incomplete.  You  can't  recover  data 
that  was  never  put  on  the  disk  in 
the  first  place.  In  the  most  extreme 
case  (for  instance,  if  you  lose  power 


while  saving  a  program),  only  a 
small  part  of  the  file  may  remain. 
Data  can  also  disappear  as  a 
result  of  disk  operations  performed 
after  the  splat  file  comes  into  exis- 
tence. Each  sector  of  a  normal  disk 
file  begins  with  a  pointer  that  tells 
the  drive  where  to  find  the  next 
sector  in  the  file.  If  you  write  to  a 
splat  file,  or  write  to  other  files  on 
the  same  disk,  one  or  more  of  these 
pointers  may  be  corrupted.  Dire  re- 
sults can  occur  when  the  disk's 
pointer  system  gets  confused.  In- 
stead of  saving  new  data  on  an 
unused  part  of  the  disk,  the  drive 
may  put  it  in  a  sector  that  already 
contains  data,  destroying  what  was 
previously  there.  In  the  worst  case, 
several  files  can  become  cross- 
linked,  garbling  large  amounts  of 
data. 


Unsplat 

Please  refer  to  the  "MIX"  article  in  this  Issue 
before  entering  the  following  program. 


0801  : 
0809: 
0811: 
0819: 
0821: 
0829: 
0831  : 
08  39: 
0841  : 
0849  : 
0851: 
0859: 
0861: 
0869: 
0871: 
0879: 
0881  I 
0889: 
0391: 
0899: 
eSAl: 
08  A9: 
08B1: 
08B9: 
08C1  : 
08C9: 
08D1: 
0809: 
08E1  : 
0SE9: 
08F1: 
08  F9: 
0901: 
0909: 
0911  : 
0919: 
0921: 
0929: 
0931: 
0939: 
0941: 
0949: 
0951: 
0959: 
0961; 
0969: 


00  08 
36  32 
86  €12 
AB  20 
03  C9 
D2  FF 
AB  4C 
08  0A 
6A  0A 
A9  F3 
B3  09 
F0  07 

08  20 

09  A0 
84  F9 
C9  0D 
A4  F9 
08  A4 
D0  E0 
A0  10 
0B  99 
D0  F4 
S5  06 
A9  17 
B3  09 
68  C9 
D2  FF 
0F  C6 
08  A9 
20  B3 
0D  F0 
3A  B0 
9D  IE 
D2  FF 
02  A5 
ID  85 

;83  AE 
;F8  E6 
i7A  60 
;00  8A 
;A9  00 
|A9  6D 
102  20 
!86  04 
:05  91 
;03  68 


0A  00 

00  00 

A9  D0 

49  08 

30  F0 

A9  3C 

43  08 

A9  02 

A9  02 

A0  0A 

C9  50 

C9  55 

D2  FF 

0B  20 

20  B3 

F0  16 

F0  EE 

F9  99 

A4  F9 

84  F9 
55  0B 
C8  C8 

85  F7 
A0  0B 
20  D2 
59  F0 

4c  ca 

04  20 

2B  AB 

09  C9 

14  C9 

ED  20 

02  E6 

A9  00 

7A  48 

7A  A9 

20  AA 

06  68 

A9  93 

9D  00 

85  FB 

A0  0B 

C6  FF 

84  05 

FB  46 

29  3F 


9E  20 
00  A9 
A0  0A 
20  C7 
0F  A9 
A0  03 
20  33 
20  C3 
20  C3 
20  IE 
F0  0B 
F0  03 
8D  6A 
IE  AB 
09  20 
C9  14 
C6  F9 
55  0B 
00  10 
A2  00 
C8  E8 

84  P9 
35  F8 
20  IE 
FF  C9 
14  A9 
08  A6 
D2  FF 
0B  20 
14  F0 
30  90 
D2  FF 

04  D0 
A6  04 
A5  7B 
02  85 
Bl  84 

85  7  B 

20  Da 

08  E8 

A9  0C 

20  IE 

A2  02 

20  E4 

29  80 

05  03 


IE  0B 
20  13 


D0 
53  56 
50  AE 


32  30  64 
01  8D  F6 
20  IE  B2 
09  A5  88 
0D  20  93 
20 
09 

FF  20  55 
FF  60  CE 
AB  20 
C9 
4C 

0B  A9  AD 
A0  00  6A 
D2  FF  EF 
00  09  7A 
4C  73  99 
E6  F9  3E 
90  04  El 
BD  69  28 
E0  04  A8 
A9  00  64 
85  04  55 
AB  20  lA 
4E  F0  D3 
14  20  4A 
04  F0  B4 
4C  E9  BE 
IE  AB  90 
E6  C9  B0 
Fl  09  55 
A6  04  FA 
El  20  5F 
90  IE  58 
48  A9  B6 
7B  20  42 
F7  85 
68  85 
FF  A2  F5 
00  FA  A8 
85  FC  IE 
AB  A2  03 
A0  00  A3 
FF  A4  C9 
4A  85  C3 
A6  04  B5 


64 
29 


0971  : 

0979: 

0931  : 

0989: 

0991  : 

0999: 

09A1  : 

09A9: 

09B1: 

09B9; 

09C1: 

09  C9: 

09D1; 

09  D9: 

09E1  : 

09E9: 

09F1: 

09  F9: 

0A01  i 

0A09: 

0AH  i 

0A19: 

0A21  ; 

0A29J 

0A31  : 

0A39: 

0A41: 

0A49: 

0A51; 

0A59: 

0A61: 

0A69: 

0A71: 

0A79: 

0Aai  : 

0A89! 

0A91  ; 

0A99; 

0AA1  ; 

0AA9: 

0AB1  ; 

0AB9: 

0AC1  ! 

0AC9: 

0AD1  ; 

0AD9; 

0AE1  : 

0AE9: 

0AF1  : 

0AF9: 

0B01  : 

0B09; 

0B11: 

0B19: 

0B21: 

0B29; 

0B31  ; 

0B39: 

0B41  ; 

0B49: 

0B51: 

0B59: 

0B61: 

0B69; 

0B71  ; 

0B79; 

0B81; 

0B89: 

0B91  ; 

0B99: 

0BA1  : 

0BA9; 

0BB1  ; 

0BB9: 

0BC1 

0BC9; 

0BD1 

0BD9: 

0BE1 

0BE9 

0BF1 

0BF9 


9D  00  04 

E3  20  CC 

FB  85  FB 

06  F0  15 

85  F7  B0 

D0  AE  A5 

A9  8A  A0 

B3  09  20 

97  60  A9 

FF  F0  FB 

CF  D0  FO 

A8  A2  03 

A0  0B  A5 

C0  FF  A0 

FF  A9  6F 

FF  85  03 

FF  20  A5 

99  3C  03 

99  3C  03 

A9  A0  0B 

09  20  D2 

C9  4E  F0 

FF  4C  0F 

00  84  05 

20  99  00 

FB  48  29 

29  3F  05 

C4  05  D0 

20  IE  AB 

FF  C9  59 

65  05  35 

60  A9  C8 

20  E4  FF 

F9  88  A9 

C7  09  AS 

A9  F0  A0 

A9  36  85 

C9  FF  A9 

85  FE  A0 

FF  E6  FD 

FB  C5  FD 

FE  D0  E7 

37  85  01 

3C  A0  03 

11  2A  55 

54  2A  00 
45  52  54 
41  54  27 
20  00  0D 
20  54  59 
2F  53  2F 
00  0D  46 
41  4D  45 

55  54  4F 
45  20  28 
20  00  0D 
41  52  45 

48  4F  57 
20  43  59 
28  3C  3D 
20  00  30 
35  36  37 
33  34  35 
2C  53  2C 
11  11  11 
44  49  4E 
20  20  20 
00  13  11 
11  11  49 

53  20  54 

44  3F  20 
13  11  11 
11  46  49 
4E  45  20 
20  20  20 

49  4E  53 

45  53  54 
4F  4E  20 

50  52  45 

54  55  52 
:52  49  54 
;2E  00  00 


E6  05 
FF  AS 
90  02 
38  A5 

02  C6 
F8  00 
0B  20 
D2  FF 
00  85 
A2  02 
E6  OC 
20  BA 
F9  20 
00  A9 
20  96 
20  A5 
FF  09 
C8  D0 
20  AB 
20  IE 
FF  C9 
4C  A9 
0A  60 
C6  0  5 
04  C8 
80  4A 

03  99 
EB  A9 
20  B3 

00  CE 
FB  90 
A0  0B 
C9  00 

57  99 
03  09 
0B  20 

01  53 
00  85 
00  Bl 
00  02 
D0  ED 
20  CC 

58  20 
20  IE 
4E  53 


11 
20 


20  44 
0D  46 
50  45 
55  29 
49  4C 
3F  20 
20  43 
59  2F 
00  42 

46  55 
20  4D 

43  40 
32  30 
3A  31 
38  39 
36  37 
40  13 
11  11 

47  2E 
20  20 
11  11 

53  20 

48  45 
20  20 
11  11 
4E  45 

54  48 
20  14 
45  52 

49  4E 

44  49 
53  53 
4E  00 
49  4E 
00  00 


E6  04 
05  18 
E6  FC 
F7  E9 
F8  A5 
AA  85 
IE  AB 
C9  59 
CC  20 
86  CD 
60  A9 
FF  A2 
BD  FF 

08  20 
FF  20 
FF  20 
2C  F0 
F3  A9 
FF  60 
AB  20 
59  F0 
14  20 
C6  FC 
A0  00 
D0  FB 
65  03 
00  04 
8A  A0 

09  20 
18  A5 
02  E6 
20  IE 
00  F9 
53  0B 
30  D0 
IE  AB 
A2  02 
FD  A9 
FO  20 
E6  FE 
A5  FO 
FF  78 
DB  09 
AB  60 
50  40 
49  4E 

53  50 
49  53 
49  4C 
20  23 
3F  20 
45  20 
00  00 
59  43 
4E  29 
45  20 

40  21 

41  4E 
45  53 
30  29 
32  33 
30  31 
38  39 
11  11 

52  45 
2E  2E 
20  20 
11  11 

54  48 
20  45 
14  14 
11  11 
2D  54 
49  53 
14  00 
54  20 
41  54 

53  4B 
20  52 
0D  00 
47  2E 
00  00 


D0  DD 

65  F5 

A5  C6 

01  E2 
F7  F7 
06  46 
20  E0 
D0  B3 
E4  61 
A6  IE 

02  3B 
53  4A 
20  63 
B4  02 
A5  E8 
A5  D2 
06  A7 
00  7E 
A9  IB 
B3  11 
00  AE 
02  39 
A0  83 
A9  BF 
Bl  29 
68  61 
C8  28 
0B  9D 
02  49 
FB  36 
FC  31 
AB  FB 
A4  AF 
20  A7 
3F  90 
78  BC 
20  3A 
00  4  B 
D2  E4 
A5  93 
05  07 
A9  81 
A9  A4 
93  7A 
41  3E 
5  3  FA 

40  2D 
4B  D3 
45  BD 
50  AE 
00  45 
4E  4C 

41  14 
4C  FO 
3F  C0 

43  6C 
0D  B4 
59  99 
20  D5 
3F  21 
34  0E 
32  21 
30  65 
11  D4 
41  25 
20  E8 
20  97 
11  97 
49  FE 
4E  F3 
00  29 
11  C0 
55  CC 
3F  DE 
93  7A 

44  3F 
49  E7 
00  AE 

45  97 
57  A2 
2E  BC 
00  6A 
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Computers  and  Society 


David  D.  ihornourg,  Associoie  editor 


The  Computerized  Word 


While  there  will  always  be  some 
who  will  continue  to  resist  technol- 
ogy to  their  dying  day,  many  writ- 
ers have  finally  realized  that  the 
computer  is  a  powerful  ally,  not  a 
demon  to  be  cursed.  The  mystique 
surrounding  the  novelist  sitting  at 
the  old  Underwood  like  Angela 
Lansbury  in  "Murder,  She  Wrote" 
is  being  replaced  by  a  practical  real- 
ity: word  processors. 

As  a  professional  writer,  I 
know  that  I  would  have  chosen 
another  profession  by  now  if  it 
weren't  for  my  access  to  a  word 
processor,  1  like  to  prepare  easy-to- 
read  documents  and  to  leave  evi- 
dence of  my  more  glaring  errors  in 
the  trash  bin  where  they  belong, 

A  New  Writing  Medium 

If  we  trace  the  development  of  writ- 
ing implements  from  prehistoric 
times,  most  of  the  advances  have 
been  devoted  to  the  improvement 
of  the  finished  product,  not  to  any 
fundamental  change  in  the  writing 
process  itself.  Even  traditional  word 
processors  produce  documents  of 
the  sort  one  would  create  with  pen 
and  paper  or  with  a  typewriter.  The 
advantage  of  a  word  processor  is 
that  it  allows  the  author  greater 
flexibility  in  the  arrangement,  re- 
arrangement, and  correction  of  text. 
These  features  aside,  the  product  is 
the  same  as  it  has  been  for  hun- 
dreds of  years — a  paper  document. 

While  this  application  for  com- 
puters is  quite  appropriate,  the 
computer  has-  the  capacity  to  do 
much  more — to  become  a  new 
writing  medium.  Rather  than  being 
just  another  tool  for  generating  tra- 
ditional paper  documents,  the  com- 
puter can  help  facilitate  the  writer's 
creative  process  and  can  allow  the 
aeation  of  nonlinear  documents 
that  have  no  printed  counterpart. 

Rather  than  thinking  of  a  docu- 
ment as  a  linear  body  of  text,  you 
can  think  of  it  as  having  many  lev- 


els and  views.  Depending  on  the 
needs  of  the  writer,  different  levels 
can  be  used  to  express  different 
kinds  of  ideas.  The  reader  can  de- 
rive a  new  power  as  well — a  docu- 
ment can  be  read  in  completely 
different  sequences  from  the  one  in 
which  it  was  written. 

While  my  crystal  ball  is  as 
cloudy  as  anyone's,  I  think  that  the 
next  breakthrough  in  writing  will 
come  when  we  break  free  entirely 
from  paper-based  documents. 
Books  can  be  published  on  disk  as 
easily  as  on  paper.  This  new  medi- 
um of  publication  will  let  us  create 
documents  that  can't  be  printed  in 
the  normal  sense  of  the  word.  If  a 
document  can  be  expressed  in  a 
linear  form,  it  probably  should  be 
put  on  paper  just  because  this  me- 
dium is  still  easier  to  handle. 

Hypertext 

The  next  breakthrough  in  writing 
will  come  through  the  use  of  a  con- 
cept called  hypertext.  Imagine  that 
you  are  at  your  computer  and 
you've  just  loaded  a  historical  novel 
about  westward  expansion.  As  you 
read,  you  come  across  the  name  of 
Charles  Fremont.  You  decide  you'd 
like  to  know  more  about  Fremont, 
so  you  move  the  cursor  to  his  name 
and  press  a  key.  You  are  iminediately 
transported  into  another  document 
that  provides  a  brief  description  of 
this  man.  It  may  mention  some  of 
his  activities,  names  of  his  principal 
associates,  and  so  on.  As  you  read 
about  Fremont  your  eye  is  drawn  to 
the  name  Kit  Carson.  You  repeat 
the  process  and  find  yourself  in  a 
wonderful  digression  on  this  color- 
ful character  of  the  Old  West. 

Once  you've  rummaged  for  a 
while,  you  return  to  the  original 
text  and  continue  reading. 

This  hypothetical  journey 
through  a  hypertext  document  re- 
veals its  basic  structure:  Any  word 
in  the  document  can  point  to  other 


documents.  In  a  well -designed  sys- 
tem, these  new  documents  are  also 
written  in  hypertext  so  the  process 
can  go  on  indefinitely. 

The  reader  of  a  hypertext  doc- 
ument can  move  along  in  a  linear 
manner  at  one  level  but  can  go 
deeper  for  descriptions  of  key 
words  or  concepts  in  the  original. 

In  some  sense  we  try  to  accom- 
plish the  same  thing  in  tradirional 
writing  through  the  use  of  foot- 
notes. Unfortunately,  footnotes  are 
viewed  as  clutter,  and  nested  foot- 
notes are  nearly  impossible  to  read. 

The  seeds  for  hypertext  were 
firmly  planted  40  years  ago  in  an 
Atlantic  Monthly  article  entitled  "As 
We  May  Think,"  by  Vannevar 
Bush.  The  computer  as  we  know  it 
had  yet  to  be  invented,  but  in  this 
landmark  article  (reprinted  in 
CD/ROM:  The  Nexv  Papyrus,  Micro- 
soft Press)  Bush  specified  the  de- 
sign of  hypertext  word  processors 
that  have  yet  to  be  implemented. 

Douglas  Englebart  had  read 
Bush's  article  and,  in  1962,  pro- 
posed implementing  his  ideas  on  a 
computer.  The  word  "hypertext" 
was  coined  by  Ted  Nelson,  author 
of  the  underground  computer  clas- 
sic. Computer  Lib. 

Wh.at  Are  We  Waiting  For? 

There  is  no  technological  limitation 
to  the  creation  of  a  hypertext  pro- 
cessor; I  have  written  one  that  runs 
on  my  128K  Apple  He.  The  real 
challenge  is  one  of  the  mind.  We 
are  so  accustomed  to  thinking  of  a 
document  as  a  linear  string  of  text 
that  it  will  take  a  lot  of  exposure 
and  experimentation  before  we  can 
break  our  bonds  with  paper. 

As  Marshall  McLuhan  once 
said,  "The  medium  is  the  message." 
Hypertext  is  a  new  medium,  and  it 
will  allow  the  expression  of  mes- 
sages that  cannot  be  dreamed  of  in  a 
pencil  and  paper  world — as  soon  as 
we  are  ready  to  read  them.  © 
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The  World  Inside  the  Computer 


Fred  DIgnozio,  Associote  Editor 


Computers  For  Adult  Literacy 


In  his  book  Illiterate  America 
(Doubleday,  1985),  Jonathan  Kozol 
unleashes  a  bombshell:  25  million 
American  adults  cannot  read  the 
poison  warnings  on  a  can  of  pesti- 
cide, the  front  page  of  a  newspaper, 
or  a  letter  from  their  child's  teacher. 
Another  35  million  cannot  read 
well  enough  to  function  successful- 
ly on  their  job.  That's  60  million 
people — more  than  a  third  of  all  U.S. 
adults — who  are  functionally  illiter- 
ate. These  figures  cause  the  U.S.  to 
be  ranked  49th  in  literacy  out  of  the 
U.N.'s  158  nations. 

Among  disadvantaged  minor- 
ities the  problem  is  even  worse. 
Forty-seven  percent  of  all  black  17- 
year-olds  are  functionally  illiterate. 
By  1990  that  figure  will  be  closer  to 
50  percent.  More  than  40  percent  of 
all  welfare  mothers  cannot  read  or 
write.  In  Boston,  40  percent  adults 
are  illiterate.  And  in  Utah,  which 
spends  more  on  education,  per  cap- 
ita, than  any  other  state,  200,000 
adults  are  unable  to  read  well 
enough  to  find  employment. 

The  numbers  keep  getting 
worse;  we're  turning  out  more  and 
more  illiterate  children  from  our 
schools  every  year,  and  it's  costing 
the  U.S.  an  estimated  $100  billion 
in  lost  income.  According  to  a  na- 
tional study  on  adult  illiteracy,  we 
are  "A  Nation  at  Risk." 

What  Can  Be  Done? 

I  think  we  can  use  personal  com- 
puters to  fight  illiteracy.  As  a  com- 
puter enthusiast,  I  have  long  been 
impressed  with  the  way  a  personal 
computer  can  transfer  power  to  an 
individual.  In  this  case,  the  com- 
puter needs  to  transfer  the  power  of 
literacy  to  individuals. 

One  company  cannot  solve  the 
problem  of  adult  illiteracy  on  its 
own.  The  problem  is  too  gigantic. 
An  industry  group  must  be  created, 
along  the  lines  of  the  High  Sierra 
Group.  The  group  should  come  up 


with  an  industry-wide: 

•  Design  of  a  small,  portable  person- 
al computer  that  can  be  put  into  the 
hands  of  millions  of  illiterate  adults. 

•  Design  of  educational  software  that 
teaches  these  adults  some  funda- 
mental reading  and  writing  skills — 
in  a  practical,  applied  way  relevant 
to  these  adults'  daily  lives. 

At  a  superficial  level,  the  prob- 
lem looks  easy.  We  design  the  com- 
puters and  the  software,  and  we  put 
them  into  the  hands  of  the  needy 
individuals.  Then  they  follow  our 
programmed  instruction,  pull  them- 
selves up  by  their  bootstraps,  and 
learn  to  read  and  write  on  their  own. 

Nothing  could  be  more  naive. 

Kozol  warns  against  the  quick, 
easy  technological  fix.  "Those  who 
market  personal  computers,"  he 
writes,  "have  begun  to  foster  an 
insidious  idea  that  individual  learn- 
ers, sheltered  in  the  privacy  of  their 
own  homes,  may  now  at  last  be 
able  to  determine,  shape,  and  su- 
pervise their  own  instruction.  They 
can  determine  the  pace,  the  pres- 
sure, or  the  necessary  repetition  of  a 
predetermined  sequence  of  ideas. 
However  they  cannot  shape  the 
content;  nor  can  they  subvert  the 
passive  stance  which  the  computer- 
ized  agenda  has  congealed  ...  Peo- 
ple can  press  buttons.  The  buttons 
allow  them  the  illusion  of  manipu- 
lation. It  is  a  disarming  substitute  ... 
for  anything  like  real  control  over 
their  lives." 

Gaining  Personal  Control 

I  have  more  faith  in  personal  com- 
puters than  FCozol,  but  I  think  he 
has  identified  the  central  problem: 
It  is  lack  of  control — personal  con- 
trol over  one's  life.  If  an  army  of 
technological  do-gooders  descend- 
ed on  adult  illiterates  promising 
"Literacy  Today  the  Programmed 
Way,"  the  effort  would  surely  fail. 
Illiteracy  is  more  than  not  knowing 
how  to  read  or  write.  It's  a  dismal 


swamp  of  environment,  schooling, 
family  life,  personal  values,  atti- 
tudes, and  circumstances.  And  peo- 
ple are  sinking  deeper  and  deeper 
into  that  swamp.  Simply  handing 
them  a  personal  computer  would 
be  a  cruel  trick.  It  would  be  like 
handing  them  an  oar  to  save  them 
from  drowning,  then  forgetting  to 
hold  on  at  the  other  end. 

To  rescue  people  from  illitera- 
cy, we  have  to  give  people  both 
hope  and  control.  And  we  have  to 
make  sure  that  the  learning  process 
doesn't  lie  completely  between  the 
learner  and  the  machine.  Other  hu- 
man beings  (fellow  computer  en- 
thusiasts, that's  you!)  need  to  be 
involved.  As  Kozol  says,  "Mechani- 
cal means  too  frequently  have 
mechanistic  ends."  It  is  important 
to  design  the  software  and  the  ad- 
ministration of  the  literacy  program 
to  make  sure  that  we  improve  peo- 
ple's lives  and  well-being,  not  just 
improve  their  literacy  score. 

Adult  illiteracy  is  a  frightening, 
daunting  problem.  But  it  also  can  be 
a  wonderful  opportunity.  We're 
moving  quickly  to  a  new  era,  a 
"post-Gutenberg"  era,  in  which 
books  must  coexist  with  television, 
radio,  movies,  computers,  videos, 
electronic  music,  and  global  tele- 
communications. With  the  matura- 
tion of  compact  disc  technology, 
we'll  be  able  to  create  interactive, 
multimedia  books,  complete  with 
animations.  Sesame  Street-like 
dancing  numbers  and  words,  still 
photographs,  and  high-fidelity  mu- 
sic. Like  our  own  personal  storytell- 
er, our  books  will  speak  to  us,  show 
us  pictures,  and  teach  us. 

Few  literate  adults  are  prepared 
for  this  new  online,  interactive,  mul- 
timedia world.  Perhaps  there  is  a 
way  to  train  the  vast  numbers  of 
illiterate  adults  so  that  they  can  en- 
ter this  world  directly  and  be  one 
step  ahead  of  the  rest  of  us.  That's  a 
goal  worth  shooting  for.  © 
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The  Beginner's  Page 


C.  Pegena 


DATA  Statements 


Data  items  are  numbers  or  words 
that  the  computer  works  with.  Orie 
way  to  get  information  into  the 
computer  is  to  use  assignment 
statements  such  as  LET  A =4  or 
simply  A  =  6  (the  word  LET  is  op- 
tional on  most  computer  versions  of 
BASIC).  Another  way  to  get  infor- 
mation into  the  computer  is  to  use 
READ  statements  with  associated 
DATA  statements.  A  DATA  state- 
ment is  ignored  until  a  READ  state- 
ment is  encountered  in  the 
program,  but  then  the  READ  con- 
tinues through  any  DATA  state- 
ments in  order,  picking  off  the 
information  on  these  lines. 

Greater  Efficiency 

Here's  an  example  of  a  DATA  state- 
ment with  a  READ  statement  that 
could  replace  seven  LET  assign- 
ment statements. 

10  READ  A,B,C,X,Y,Z,N$ 
20  DATA  5,3,2,4,l,8,BOB 
30  PRINT  A*B-I-C 

When  the  computer  comes  to  a 
READ  statement  which  contains  a 
variable  name,  it  starts  from  the 
beginning  of  the  program  and  looks 
for  the  first  DATA  statement.  The 
first  item  in  the  DATA  statement  is 
assigned  to  the  first  variable  in  the 
READ  statement.  In  this  example, 
the  value  of  5  will  be  assigned  to 
the  variable  A.  Data  items  are  sepa- 
rated by  commas.  The  next  variable 
to  be  read,  B,  is  given  the  very  next 
data  item,  3.  The  next  variable,  C,  is 
given  the  very  next  data  item,  2. 
This  process  continues.  But  you 
won't  see  any  results  of  the  READ 
statement  until  you  actually  PRINT 
something.  Line  30  uses  some  of 
the  variables  assigned  to  print  a 
mathematical  calculation. 

The  data  items  are  always  sep- 
arated by  commas  and  read  in  or- 
der, assigning  each  item  to  the 
variable  name  in  the  READ  state- 
ment. You  can  have  one  or  any 
number  of  variables  in  the  READ 


statement.  You  can  use  numbers  or 
strings.  But  you  do  need  to  be  espe- 
cially careful  that  the  data  items 
match  up  with  the  variables  exactly 
as  you  want  them  to  be  assigned. 
You  can  have  any  number  of 
items  in  a  DATA  statement.  When 
the  computer  finishes  picking  off  the 
data  items  in  one  DATA  statement, 
it  goes  to  the  very  next  DATA  state- 
ment in  the  program.  The  number  of 
items  in  the  DATA  statement  does 
not  have  to  match  exactly  the  num- 
ber of  items  in  the  READ  statement, 
but  eventually  there  do  have  to  be 
enough  data  items  for  all  the  vari- 
ables to  be  read.  For  example: 

10  DATA  10,3,4 

20  READ  A,B,C,D,E,F,G 

30  DATA  7,2,6,5 

It  doesn't  matter  whether  the 
READ  statement  comes  before  the 
DATA  statement  or  vice  versa.  In 
fact,  they  do  not  even  need  to  be 
consecutive  lines.  In  the  example 
above,  some  of  the  data  items  are  in 
line  10  before  the  READ  statement 
and  some  are  in  line  30  after  the 
READ  statement.  It's  important  to 
remember  that  the  program  ignores 
the  DATA  statements  until  the 
READ  statement  needs  to  look  for 
data,  and  then  that  the  DATA  state- 
ments are  used  in  the  order  they 
appear  in  the  program. 

Quite  often  you'll  see  a  READ 
statement  inside  a  FOR-NEXT  loop 
to  perform  repeated  operations, 
perhaps  using  subscripted  variables 
or  variables  in  an  array.  Here's  an 
example  using  strings: 

10  FOR  C=i  TO  9 

20  READ  PL$(C),BB$(C) 

30  NEXT  C 

40  DATA  QUISENBERRY,P,SUND- 

BERG,C 
SO  DATA  BALBONI,lB,WHITE,2B, 

BRETT,3B 
60  DATA  BIANCALANA,SS,LAW,LF 
70  DATA  WILSON,CF,BJACKSON,RF 

The  variable  C  is  used  as  a 
counter  in  the  loop.  With  each  pass 
through  the  loop  a  player  name 


PL$  and  a  position  BB$  are  read 
from  the  data.  The  DATA  state- 
ments in  lines  40-70  are  kept  short 
for  this  example,  but  you  could  put 
all  the  data  into  one  or  two  state- 
ments to  save  memory. 

A  Common  Source 
Of  Errors 

For  some  programmers,  DATA 
statements  are  the  most  common 
source  of  errors,  especially  if  there 
are  lots  of  items  with  commas  or 
similar  lines  close  together.  If  an 
error  message  refers  to  a  line  con- 
taining a  READ  statement,  it's  like- 
ly that  an  incorrect  DATA 
statement  is  the  real  cause  of  the 
error.  When  you  type  DATA  state- 
ments, you  need  to  be  especially 
careful  with  the  placement  of  com- 
mas. If  there  are  several  commas 
together  for  null  strings,  be  sure  to 
type  in  the  correct  number  of  them. 
And  avoid  inadvertently  typing  a 
comma  at  the  end  of  your  data  list. 
Also,  period  and  comma  keys  are 
side-by-side  on  the  keyboard,  so 
it's  easy  to  type  a  period  in  place  of 
a  comma,  which  may  be  difficult  to 
spot  in  listings  on  the  screen. 

Note  too  that  although  your 
program  might  not  always  stop 
with  an  error  message,  something 
might  not  be  working  correctly. 
Again,  a  DATA  statement  could  be 
at  fault.  For  example,  if  you're  read- 
ing in  notes  for  music  and  the  tune 
doesn't  sound  right,  the  numbers 
for  the  notes  in  the  DATA  state- 
ments would  need  to  be  checked.® 
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Telecomputing  Today 


Arlon  R,  Leviton 


The  Year  To  Come 


[Editor's  Note:  Readers  should  be  ad- 
vised that  the  predictions  of  colum- 
nist Levitan  below  are  likely  to  prove 
more  a  source  of  humorous,  than  of 
prognostic,  value.] 


Astute  readers  who  perused  the  last 
two  issues  of  COMPUTE!  are  quite 
likely  cognizant  of  the  discussions 
generated  by  the  November  "Tele- 
computing Today"  column  dealing 
with  the  highly  competitive  nature 
of  today's  commercial  information 
services.  The  public  discussions, 
both  online  and  offline,  were  often 
high-spirited  and  passionate.  In 
fact,  in  the  heat  of  one  online  dis- 
course, one  person  semijokingly  re- 
ferred to  the  column  in  question  as 
an  example  of  National  Enquirer 
journalism. 

I  wish  that  COMPUTE!  colum- 
nists were  paid  a  fraction  of  what 
the  average  supermarket- checkout- 
line-tabloid  flack  pulls  down. 
Hmmm.. .maybe  a  minor  format 
change  could  launch  me  into  the 
major  remuneration  league.  How 
about  "1  CUT  OUT  MY  MODEM'S 
CLOCK  CHIP  AND  STOMPED  ON 
IT,"  "ALIENS  LIVE  IN  MY  HOME 
COMPUTER,"  or  "THE  HACKER'S 
DIET— LOSE  TWENTY  POUNDS 
IN  THREE  SLEEPLESS  DAYS,"  all 
in  bold  24-point  type? 

Rather  tasty,  but  on  second 
thought,  a  wee  bit  tacky.  Wait  a 
minute:  This  is  January  1987,  right? 
Why  not  a  little  telecomputing 
prognostication  for  the  coming 
year,  a  la  Jeanne  Dixon?  What  the 
heck!  Let's  give  it  a  shot: 

•  One  of  the  top  three  consum- 
er information  services  will  be  sold 
within  the  first  three  months  of  the 
year.  Two  of  the  current  top  ten  will 
drop  out  of  the  business.  General 
Electric's  GEnie  system  will  ad- 
vance to  the  number  2  slot  and 
force  leader  CompuServe  to  drop 


its  1200-bps  rates  below  seven  dol- 
lars an  hour, 

•  A  realtime  multiplayer  game 
(most  likely  in  the  Dungeons  and 
Dragons  genre)  will  be  written  for 
the  Commodore  Amiga  that  will  be 
able  to  support  four  players  con- 
nected together  by  modem  via  the 
Amiga's  multitasking  capability. 
Someone  will  claim  that  the  pro- 
gram displays  color  graphics  with 
occult  significance  if  the  program  is 
decompiled  and  the  code  is  reas- 
sembled in  reverse  order. 

•  The  advent  of  home  CD/ 
ROM  units  makes  a  big  dent  in  the 
business  of  info  services  that  focus 
on  specialized  database  search  and 
retrieval.  Music  isn't  the  only  thing 
that  compact  discs  can  store.  A  CD 
can  store  over  150  million  bytes  of 
information  per  disc.  That's  enough 
to  hold  entire  encyclopedias,  every 
automobile  test  report  ever  written, 
or  the  complete  works  of  Shake- 
speare. PC  SIG,  a  distributor  of 
public  domain  software  for  the  IBM 
PC,  is  already  selling  a  home 
CD/ROM  unit  for  less  than  a  thou- 
sand bucks,  and  tosses  in  a  single 
disc  with  its  entire  software  library. 
The  disc,  which  currently  contains 
over  a  hundred  megabytes  of  pro- 
grams, can  be  returned  to  PC  SIG 
for  updates  at  a  nominal  fee. 

•  At  least  ten  affordable  9600- 
bps  modems  that  use  standard  tele- 
phone lines  to  bring  down  the  cost 
of  accessing  commercial  infor- 
mation services  will  be  introduced 
by  the  end  of  Spring  1987.  As  inde- 
pendently owned  and  operated 
BBS  systems  move  into  the  fast 
lane,  most  of  the  commercial  ser- 
vices will  be  forced  to  drop  their 
premiums  for  2400-bps  service. 

•  Notwithstanding  their  speed, 
the  new  9600-bps  modems  will  be 
the  end  of  the  line  for  modems 
utilizing  analog  transmission  tech- 
niques. Pacific  Bell  will  begin  to 


market  home  service  that  allows 
concurrent  voice  and  high-speed 
data  transmission  by  the  end  of  the 

year. 

•  In  an  effort  to  entice  new 
computer  owners  to  get  into  the 
telecomputing  habit,  the  major 
players  in  the  info  service  game  will 
include  free  300-bps  modems  with 
their  introductory  sign-up  kits  as 
well  as  free  time. 

•  Single-chip  modems  will  be 
readily  available  in  speeds  up  to 
2400  bps  for  less  than  a  hundred 
dollars.  Several  new  computers  will 
include  an  empty  socket  on  their 
motherboards  into  which  users  will 
simply  plug  the  modem  chip  of 
their  choice. 

•  The  Cellular  Phone  system 
will  embrace  modems  with  a  bear 
hug  worthy  of  Hulk  Hogan  this 
year.  Mobile  phones  with  integrat- 
ed modems  will  soon  be  standard 
equipment  for  the  high-tech  high- 
way cruiser.  High  contrast,  backlit, 
twisted  element  LCD  displays  will 
flip  up  from  the  dashboard,  making 
it  a  snap  to  dial  up  your  home  or 
office  computer.  Don't  worry  about 
taking  your  hands  off  the  wheel  to 
key  in  data  either.  Speaker-inde- 
pendent voice-recognition  systems 
that  fire  off  prestored  macros  will 
eliminate  the  need  for  most  manual 
entry. 

•  The  IRS  will  introduce  online 

filing  of  tax  returns  for  businesses 
by  the  end  of  the  year  and  for  indi- 
viduals by  the  end  of  1988.  Com- 
plete tax  information  and 
regulations  will  be  available  for  pe- 
rusal as  well.  The  new  process  will 
have  a  major  impact  on  the  process- 
ing time  required  for  returns,  add- 
ing at  least  a  month  to  the  normal 
turnaround  time,  © 
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The  personal  computer  industry  ex- 
ists in  a  peculiar  state  of  schizo- 
phrenia because  its  two  con\ponent 
parts,  hardware  and  software,  keep 
pulling  in  opposite  directions.  The 
frantic  pace  of  hardware  develop- 
ment brings  us  a  new  generation  of 
more  powerful  machines  every  few 
months.  But  since  one  piece  of 
hardware  requires  hundreds  or 
thousands  of  pieces  of  software, 
each  of  which  takes  time  to  write  or 
translate,  software  can  never  keep 
pace  with  hardware  changes.  As  a 
general  rule  of  thumb,  any  time  a 
decent  library  of  useful  software 
has  been  developed  for  a  computer, 
its  hardware  has  become  hopeless- 
ly outdated  and  a  new  mode!  is  on 
the  way. 

The  industry  tries  every  way  it 
can  to  cope  with  this  dilemma. 
Many  new  products  are  designed  to 
be  upwardly  compatible  with  older 
ones.  Like  the  Commodore  128  and 
the  Apple  IlGS,  they  add  new  fea- 
tures to  an  existing  design,  allowing 
them  to  run  software  written  for  the 
earlier  machines.  But  the  require- 
ment that  the  new  computer  be 
compatible  with  the  old  one  im- 
poses restrictions  on  how  much  fur- 
ther advanced  the  new  machine 
can  be  over  the  original.  For  ex- 
ample, to  maintain  compatibility 
with  the  6502  processor  family,  the 
GS  uses  the  65816,  which,  though 
more  powerful,  still  doesn't  quite 
measure  up  to  the  68000  used  by 
the  competing  Atari  ST  and  Com- 
modore Amiga. 

Another  problem  of  upward 
compatibility  is  that  software  firms 
write  programs  for  the  least  com- 
mon denominator.  If  you  sell  a  pro- 
gram for  the  Commodore  128,  your 
potential  audience  is  100,000  or  so 
users.  But  if  you  limit  the  program's 
power  so  it  runs  on  the  64,  you  add 
2,000,000  64  owners  to  that  audi- 
ence. It  seems  likely  that  this  think- 
ing has  slowed  the  development  of 


software  that  uses  the  extended 
memory  and  80-column  screen  of 
the  Commodore  128,  and  that  the 
same  logic  may  prevent  software 
that  takes  full  advantage  of  the 
Apple  IlGS  from  appearing  as 
quickly  as  it  would  otherwise. 

VVhere  two  machines  are  so 
different  that  upward  compatibility 
isn't  a  viable  alternative,  many 
manufacturers  are  using  add-on 
emulators  to  allow  their  computers 
to  run  software  designed  for  anoth- 
er. With  IBM  dominant  in  the  in- 
dustry, it's  no  surprise  that  the 
makers  of  all  three  big-name  68000 
machines — Commodore's  Amiga, 
Atari's  ST,  and  Apple's  Macin- 
tosh— are  currently  working  on 
IBM  compatibility,  each  in  a  slight- 
ly different  way.  Apple  is  rumored 
to  be  readying  a  Mac  with  slots  that 
will  support  a  plug-in  PC.  Atari 
plans  a  stand-alone  box  that  plugs 
into  the  DMA  port,  with  a  PC 
motherboard  and  memory,  but  no 
5y4-inch-disk  drive  or  slots.  Ami- 
ga's Sidecar  is  the  most  elaborate, 
with  a  PC  motherboard,  memory,  a 
5^/4 -inch  drive,  and  PC-compatible 
slots.  And  the  PC  isn't  the  only 
target  for  emulation.  Commodore  is 
encouraging  the  development  of  a 
64  emulator  (priced  at  $140)  for  the 
Amiga,  and  third-party  Data  Pacific 
has  come  up  with  Magic  in  a  Sack,  a 
software  Macintosh  emulator  for 
the  Atari  ST. 

Whether  any  of  these  emula- 
tors will  substantially  boost  com- 
puter sales  remains  to  be  seen.  In 
order  to  get  perfect  compatibility, 
the  emulator  has  to  duplicate  the 
hardware  of  the  computer  it's  emu- 
lating, making  it  cost  almost  as 
much  as  the  real  thing.  In  the  past 
nobody  has  shown  much  interest  in 
buying  an  Atari  2600  emulator  for 
the  same  price  as  an  Atari  2600,  or 
an  Apple  II  emulator  for  the  64  that 
costs  the  same  as  an  Apple  clone,  so 
will  anybody  be  interested  in  a  PC 


emulator  that  costs  as  much  as  a  PC 
clone?  The  Amiga  Sidecar  may  suc- 
ceed because  it  offers  an  upgrade 
path  for  the  Amiga  itself,  providing 
a  cost-effective  way  of  adding  a  hard 
disk  and  more  memory.  The  Atari 
box,  while  a  less  complete  emula- 
tion, boasts  a  low  price.  And  the 
Mac  can  count  on  the  fact  that  price 
never  stopped  anybody  from  buy- 
ing Apple  products.  Whatever  the 
outcome,  the  development  of  split- 
personality  computers  comes  as  no 
surprise  to  an  industry  that's  always 
been  pulled  in  two  directions. 

As  expected.  Atari  has  taken 
the  first  step  towards  a  public  stock 
offering.  Going  public  may  mean 
big  bucks  for  Tramiel  and  Co.,  but 
it's  also  forced  them  to  reveal  a  lot 
of  financial  information.  The  Atari 
prospectus  sheds  some  interesting 
light  on  its  operations — some  en- 
couraging, some  less  so.  On  the 
bright  side,  the  Tramiels  have 
stemmed  a  tidal  wave  of  red  ink  in  a 
short  time,  taking  a  company  that 
lost  $60  million  in  '84  to  a  $12- 
million  profit  in  the  first  half  of  '86. 
But  ST  sales  figures  turn  out  to  be 
smaller  than  commonly  assumed. 
As  of  September  15,  1986,  about 
150,000  were  sold,  with  perhaps 
half  of  those  going  abroad.  While 
some  previous  industry  estimates 
had  the  ST  outselling  the  Amiga  by 
a  considerable  margin,  it  now 
seems  likely  that  the  two  are  close 
to  even  in  U.S.  sales,  despite  Atari's 
six-month  head  start.  The  prospec- 
tus also  notes  the  company's  inten- 
tion to  build  two-  and  four- 
megabyte  machines,  a  blitter  chip 
for  fast  graphics,  a  laser  printer,  and 
possibly  a  1280  X  960  display.  Fi- 
nally, it's  interesting  to  see  that  al- 
most a  quarter  of  Atari's  sales  still 
come  from  video  games.  Maybe 
we'll  see  that  2600  emulator  for  the 
ST  yet....  @ 
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QuickBASIC 


If  you  like  the  IBM  BASIC  language, 
you're  going  to  love  Microsoft's  new 
QuickBASIC  Compiler.  That  is,  once 
you  get  used  to  it.  In  the  beginning, 
some  IBM  BASIC  programmers  may 
well  find  QB  cumbersome  and 
something  of  a  bother  to  use. 

The  first  bump  in  the  road  is 
QuickBASIC's  full-screen  editor.  In- 
stead of  typing  line  number  11  to 
insert  something  between  lines  10 
and  20,  as  you  would  in  IBM 
BASIC,  you  have  to  move  the  cur- 
sor to  the  end  of  line  10  and  then 
press  the  enter  key.  A  space  opens 
on  the  screen  to  allow  statement  1 1 
to  be  added  in  its  proper  place.  This 
would  be  easy  enough  if  only  I 
could  remember  to  put  the  cursor  at 
the  end  of  the 'previous  line  before 
pressing  the  enter  key. 

The  next  takes-getting-used-to 
item  is  deleting  a  line  or  parts  of  a 
line.  QuickBASIC  hasn't  heard  of 
CTRL-Backspace,  instead  it  uses 
CTRL-D  to  delete  everything  to  the 
right  of  the  cursor,  and  CTRL-Y  to 
delete  a  whole  line.  (Who  can  re- 
member CTRL-Y?)  On  the  other 
hand,  I  don't  have  type  LIST  850- 
950  to  look  at  a  portion  of  my  pro- 
gram; pressing  the  PgUp  or  PgDn 
keys  instantly  displays  screens  full 
of  the  program,  and  that's  a  nice 
feature. 

Menu  Troubles 

While  LIST  and  DELETE  have  their 
QuickBASIC  counterparts  in  special 
keys,  most  of  the  IBM  BASIC  com- 
mands don't  (for  those  QB  uses 
menus).  There  are  five  menus:  File, 
Edit,  View,  Search,  and  Run;  and 
each  menu  has  what  Microsoft  calls 
dialog  boxes — which  are  really  lists 
of  commands.  Want  to  save  a  pro- 
gram? You  must  press  the  ALT-F  to 
drop  down  the  files  menu,  select 
the  SAVE  command  with  the  cursor 
keys,  approve  a  file  name  from  a 
dialog  box,  and  finally  press  Enter.  I 
could  type  SAVE  "ABC"  a  dozen 


times  by  the  time  I  go  through  all 
that,  but  you  can't  stand  in  the  way 
of  progress. 

To  make  up  for  these  annoy- 
ances, the  QuickBASIC  editor  has 
some  nice  features  that  IBM  BASIC 
doesn't.  Want  to  move  a  whole 
block  of  statements  from  the  top  of 
the  program  to  the  end?  Just  call  up 
the  Edit  menu  and  use  the  Cut/ 
Copy/Paste  commands.  Need  to 
change  every  occurrence  of  the 
variable  INCOME  to  GROSS?  Use 
the  Change  command  on  the 
Search  menu.  QuickBASIC  supports 
a  mouse  for  moving  around  the 
screen  and  selecting  commands, 
and  if  I  had  one,  menu-driven  edit- 
ing might  make  more  sense — and 
be  more  fun. 

Some  Excellent  Features 

Fortunately,  there's  a  lot  more  to 
QB  than  the  editor.  Since  there's  no 
need  for  BASIC  to  distinguish  be- 
tween commands  and  program 
statements,  line  numbers  are  op- 
tional. Instead  of  saying  GOTO  60, 
you  can  say  GOTO  TOWN  where 
TOWN  replaces  the  line  number  60 
(i.e.,  TOWN:  PRINT  VALUE).  QB 
also  allows  you  to  use  real  subpro- 
grams, called  by  a  name,  from 
which  values  may  be  passed  back 
to  a  main  program. 

Best  of  all  QB  supports  struc- 
tured logic  statements.  For  those  of 
you  who  have  never  used  a  struc- 
tured language  like  PL/1  or  Pascal, 
that  means  you  can  control  as  many 
statements  as  you  want  with  an  IF 
statement.  For  example  the  follow- 
ing is  valid  in  QuickBASIC. 

IF  TIME1>10  THEN 
A  =  5 
B  =  10 
C=20 

ELSE 

A  =  33.3 
B  =  165.23 
C  =  66 

END  IF 


It's  possible,  as  any  computer 
science  student  will  tell  you,  to 
write  entire  programs  without  ever 
using  a  GOTO  statement.  That  may 
be  carrying  structured  program- 
ming too  far,  but  the  structured  IF  is 
a  much-needed  addition  to  BASIC, 

There  are  features  for  the  ad- 
vanced programmer  too:  separate 
compilation  of  modules,  each  up  to 
64K,  and  the  ability  to  store  mod- 
ules in  a  library  and  link  them  to- 
gether into  programs;  the  ability  to 
directly  call  assembly  language 
routines;  and  support  for  IBM's  En- 
hanced Graphics  Adapter  (EGA). 

Compiler  is  a  misnomer  for 
QuickBASIC;  it's  really  a  complete 
BASIC  language  development  sys- 
tem. You  can  write  the  program 
using  the  full-screen  editor,  test  it 
using  the  compile  and  run  com- 
mand (from  a  menu  of  course), 
which  is  the  equivalent  of  IBM  BA- 
SIC'S RUN,  fix  any  errors,  and  then 
compile,  link,  and  generate  an  exe- 
cutaisle  program  (.EXE).  All  that  un- 
der the  QB  umbrella. 

Or,  if  you  dislike  learning  the 
new  editing  commands  and  using 
the  pull-down  menus,  you  may  use 
the  compiler  functions  of  Quick- 
BASIC in  batch  mode.  Build  the  pro- 
gram using  IBM  BASIC — but  no 
structured  programming  or  other 
advanced  features  allowed — and 
then  invoke  the  QuickBASIC  compil- 
er by  command.  The  compiler 
switches  are  identical  to  the  ones  in 
the  IBM  COMPILER— for  example, 
QB  TEST  /x/o/e;  would  compile 
the  program  named  TEST.  The  truth 
is,  the  more  I  use  QB,  the  less  I 
return  to  IBM  BASIC  to  fix  errors 
and  make  small  changes;  eventually 
CTRL-D  will  become  second  nature 
and  IBM  BASIC  will  become  a  relic. 

BASIC  programs  compiled  by 
QB  will  execute  on  computers  run- 
ning either  IBM  DOS  or  Microsoft's 
version  of  DOS.  And  at  just  $99, 
QuickBASIC  is  a  steal.  ® 
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The  Best  ST  BASIC? 


Quick — which  high-level  language 
for  the  ST  is  as  easy  to  program  as 
BASIC,  yet  offers  full  access  to  sys- 
tem features  and  an  execution 
speed  that  rivals  assembly  lan- 
guage? If  you  answered  Gfa  BASIC, 
you  may  be  correct  on  all  counts. 
This  exciting  new  ST  language  is 
already  on  the  market  in  West  Ger- 
many. It  offers  everything  found  in 
conventional  BASICs,  plus  much, 
much  more. 

Cosmetically,  a  Gfa  BASIC  pro- 
gram resembles  Modula-2  or  Pascal 
code.  Line  numbers  are  eliminated 
in  favor  of  meaningful  labels,  and 
subroutines  take  the  form  of  proce- 
dures which  are  called  by  name.  A 
procedure  can  accept  parameters 
from  the  main  program  and  can  use 
local  variables  as  well.  Gfa  BASIC 
also  allows  recursion  (a  procedure 
which  calls  itself).  The  language  in- 
cludes a  host  of  new  keywords: 

ADD,  ALERT,  ARRAYFILL, 
ARRPTR,  BASEPAGE,  BGET, 
BINS,  BIOS,  BITBLT,  BMOVE, 
BOX,  BPUT,  C:,  CHDIR,  CHDRIVE, 
CLS,  CRSCOL,  CRSLIN,  DEC,  DEF- 
FILL,  OFFLINE,  DEFLIST,  DEF- 
MARK,  DEFMOUSE,  DEFNUM, 
DEFTEXT,  DFREE,  DIM?,  DIR$, 
DIV,  DO-LOOP,  DPEEK,  DPOKE, 
DRAW,  EVEN,  EXEC,  EXIST,  EXIT 
IF,  FALSE,  FATAL,  FILES,  FILE- 
SELECT,  FORM  INPUT,  FRAC, 
GEMDOS,  GET,  GRAPHMODE, 
HARDCOPY,  HIDEM,  HIMEM,  IF- 
ELSE-ENDIF,  INC,  INFOW,  IN- 
KEY$,  INP?,  LOCAL,  LPEEK, 
LPOKE,  MAX,  MENU  menu$(), 
MENU  KILL,  MENU  OFF, 
MENU(),  MIN,  MKDIR,  MONI- 
TOR, MOUSE,  MOUSEX,  MOUS- 
EY, MOUSEK,  MUL,  ODD,  ON 
BREAK,  ON  MENU  GOSUB,  ON 
MENU  BUTTON  GOSUB,  ON 
MENU  KEY  GOSUB,  ON  MENU 
MESSAGE  GOSUB,  ON  MENU 
IBOX  GOSUB,  ON  MENU  OBOX 
GOSUB,  ON  MENU,  OUT?, 
PAUSE,  PBOX,  PELLIPSE,  PRBOX, 


PLOT,  POINT,  POLYLINE,  POLY- 
FILL,  POLYMARK,  PRINT  AT, 
PROCEDURE,  PUT,  RANDOM, 
RBOX,  RELSEEK,  REPEAT-UN- 
TIL,  RESERVE,  RMDIR,  PSAVE, 
SEEK,  SETCOLOR,  SETTIME, 
SGET,  SHOWM,  SPOKE,  SDPOKE, 
SLPOKE,  SPRITE,  SPUT,  SUB, 
TEXT,  TIME$,  TITLEW,  TRUE, 
TRUNC,  TYPE,  UPFER$,  VAL?, 
VDIBASE,  XBIOS 

Note  that  these  keywords  are 

in  addition  to  the  keywords  offered 
by  ST  BASIC.  The  various  MENU 
commands  let  you  handle  GEM 
drop-down  menus  with  ease  and 
efficiency.  New  graphics  commands 
(including  BITBLT)  are  found  in 
abundance,  as  are  Unix-style  DOS 
commands  and  many  interesting 
functions.  For  system  routines, 
XBIOS,  BIOS,  and  GEMDOS  are 
added  to  GEMSYS  and  VDISYS. 

An  Impressive  Import 
System 

Potentially  most  impressive  are  the 
new  commands  EXEC  and  C:.  EXEC 
lets  you  load  and  execute  a  non- 
BASIC  ST  application  from  within  a 
BASIC  program.  The  C:  command 
calls  a  routine  written  and  compiled 
in  C.  Both  commands  purport  to 
allow  full  parameter  passing.  Gfa 
BASIC  also  supports  the  unary  * 
operator  for  C-style  pointer  opera- 
tions. Together,  these  capabilities 
pave  the  way  for  an  intriguing  sort 
of  program  which  efficiently  blends 
BASIC  code  with  program  modules 
written  in  other  languages, 

Gfa  BASIC  consists  of  two  pro- 
grams: an  interactive  editor/inter- 
preter, which  you  use  to  write  and 
test  programs,  and  a  run-only  inter- 
preter, which  runs  only  Gfa  BASIC 
programs.  Compiling  is  not  a  sepa- 
rate process,  as  in  most  compiled 
languages:  To  compile  the  pro- 
gram, you  simply  select  Save  from  a 
menu  in  the  editor/interpreter.  The 
excellent,  full -screen  editor  includes 


word  processor-style  features  such 
as  search  and  replace,  block  copy, 
move,  delete,  and  so  forth,  A  fin- 
ished Gfa  BASIC  program  can  run 
only  from  within  the  editor /inter- 
preter or  the  run-only  interpreter. 
This  inconvenience  is  compensated 
for  by  the  fact  that  you  can  share  the 
40K  run-only  package  freely.  The 
editor/interpreter,  by  the  way,  is 
only  about  55K. 

What's  The  Catch? 

Will  Gfa  BASIC  take  the  ST  world 
by  storm?  At  this  point,  it's  too 
early  to  tell.  Written  entirely  in  Ger- 
man, the  user's  manual  is  dated 
August  1986 — scarcely  six  weeks 
old  at  this  writing.  I've  been  able  to 
muddle  through  the  manual  aided 
by  rusty  college  German  and  the 
fact  that  all  Gfa  BASIC  keywords 
and  menu  titles  are  in  English.  But 
non- German  speakers  may  want  to 
wait  for  an  English  translation. 
Moreover,  I  haven't  had  Gfa  BASIC 
long  enough  to  evaluate  its  reliabil- 
ity. The  demo  programs  (a  graphics 
editor  and  a  terminal  program)  are 
impressive,  but  you  would  expect 
demos  to  work  well.  Given  the 
number  of  known  bugs  in  GEM 
itself,  it  wouldn't  be  surprising  to 
find  a  few  bugs  in  Gfa  BASIC. 

Despite  these  reservations,  Gfa 
BASIC  is  definitely  worth  notice, 
not  only  because  it  shows  what 
BASIC  can  be  on  the  ST,  but  also 
because  it  points  the  way  to  an 
entirely  new  sort  of  BASIC — one 
that's  able  to  reach  beyond  its  own 
confines  and  incorporate  routines 
from  other  languages.  By  permit- 
ting a  BASIC  programmer  to  call  C 
routines  and  even  execute  other  ST 
applications,  this  BASIC  stretches 
the  definition  of  BASIC  itself. 

Gfa  Systemtechnik 

Am  Hochhofen  108 

D-iOOO  Dusseldorf  U 

West  Germany 

$79  (U.S.)  © 
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INSIGHT:  Atari 


Bill  Wilkinson 


Controlling  Keyboard  Input 


One  of  the  most  powerful  features 
of  the  BASIC  language  is  the  IN- 
PUT statement.  Consider:  This  sin- 
gle statement  allows  you  to  ask  the 
user  for  numbers  or  strings  and  al- 
lows the  user  to  do  full-screen  edit- 
ing as  he  or  she  enters  data.  Yet  all 
this  power  has  its  price.  The  INPUT 
statement  is  extremely  vulnerable 
and  can  easily  cause  programs  to 
crash. 

For  example,  if  your  program  is 
expecting  a  number  and  the  user 
types  a  string— KABLOOEY.  Ad- 
mittedly, you  can  (and  should) 
TRAP  this  kind  of  error.  But  what 
about  the  user  who  delights  in 
using  the  cursor-control  keys  to 
move  all  over  the  screen?  Or  the 
one  who  hits  the  CLEAR  key  after 
your  program  has  gone  to  the  trou- 
ble to  put  20  lines  of  information  on 
the  screen?  For  a  truly  professional- 
looking  program,  you  probably 
want  the  capability  to  restrict  data 
entry  to  only  those  characters 
which  you  are  expecting.  And  the 
INPUT  statement  just  won't  work 
for  this. 

BASIC  Has  The  Answer 

Fear  not;  good  old  BASIC  has  an- 
other answer.  Most  BASICs  provide 
a  way  to  get  a  single  key  from  the 
keyboard,  and  Atari  BASIC  is  no 
exception.  You  simply  OPEN  the  K: 
device  on  some  channel,  and  then 
GET  characters  (actually,  bytes) 
one  at  a  time  from  that  channel. 
Since  the  characters  you  get  this 
way  are  not  even  echoed  on  the 
screen,  you  have  a  chance  to  filter 
the  user's  keystrokes  and  ignore  or 
alter  those  you  don't  want.  For  ex- 
ample, if  you  want  only  digits  (for  a 
numeric  input),  you  could  ignore  all 
non-numeric  characters. 

Sidelight:  This  type  of  problem 
is  not  unique  to  BASIC  program- 
mers. Any  programmer  using  a  lan- 
guage which  accepts  input  from  a 
screen  editor  as  is  built  into  the 


Atari  eight-bit  machines  will  have 
to  decide  whether  to  go  to  the  trou- 
ble to  use  methods  similar  to  those  I 
am  about  to  describe. 

The  program  here  is  an  ex- 
ample which  will  help  familiarize 
you  with  restricted  keyboard  input. 
Let's  take  a  closer  look  at  some  of  its 
inner  workings. 

First,  because  we're  using  Atari 
BASIC,  I  have  violated  my  own 
rules  and  placed  the  major  subrou- 
tine near  the  start  of  the  program, 
with  the  mainline  code  following.  I 
did  this  because  this  major  subrou- 
tine is  very  speed-critical,  and  every 
little  thing  that  can  be  done  to  make 
it  run  faster  is  a  help.  Anyway,  line 
1030  immediately  sends  us  to  the 
main  code,  which  starts  at  line  1400, 
Notice  the  OPEN  of  the  keyboard 
device  in  line  1430  and  the  alloca- 
tion of  some  strings  in  line  1440. 

Then,  after  clearing  the  screen, 
we  begin  the  main  loop  of  this  little 
example.  In  line  1500  we  simply 
READ  from  some  DATA  state- 
ments to  find  the  position,  size,  and 
type  of  a  field  on  the  screen  which 
is  to  receive  our  ministrations.  We 
have  two  special  cases  to  take  care 
of  here:  First,  if  the  type  code  is  an 
asterisk,  we  have  exhausted  our 
DATA.  (In  a  larger,  real-world  pro- 
gram, this  would  probably  indicate 
that  it's  time  to  save  the  contents  of 
our  various  fields  to  disk,  and  so 
on.)  Second,  if  the  length  code  is 
zero,  the  string  which  is  the  last 
item  in  each  DATA  statement  is 
actually  information  to  be  dis- 
played on  the  screen,  so  this  partic- 
ular DATA  statement  does  not 
cause  any  input  processing  (see 
lines  1530  and  1540). 

Assuming  that  we  do  have  a 
field  which  requires  formatted  input 
processing,  line  1520  causes  the 
main  subroutine  at  line  1100  to  be 
called.  This  subroutine  (in  line  1100) 
displays  a  line  of  dots  on  the  screen 
which  is  intended  to  tell  the  user  the 


maximum  size  of  the  data  he  or  she 
is  supposed  to  input.  Line  1110  is  a 
bit  of  a  hick:  Since  Atari  BASIC  does 
not  allow  us  to  PUT  to  channel  0 
(the  screen),  we  cheat  and  use  non- 
existent channel  16,  which  just  hap- 
pens to  be  translated  by  BASIC  and 
the  OS  into  (you  guessed  it)  channel 
0.  And  the  two  PUTs  cause  a  cursor- 
right  and  then  cursor-left  movement 
to  take  place.  (We  do  this  because 
the  POSITION  statement  does  not 
actually  move  the  cursor — the  OS 
waits  for  a  subsequent  character 
output  before  moving  it.  These  cur- 
sor movements  get  the  cursor  to  the 
right  location  without  actually 
changing  the  display.) 

Special  Cases 

The  CNT  variable  simply  counts 
the  characters  we  have  passed  so 
far.  It  can  never  be  less  than  zero  or 
more  than  the  maximum  length  of 
the  field  we  are  currently  working 
on.  Then,  within  the  loop,  we  get  a 
single  keystroke.  Lines  1150  and 
1160  combine  to  cause  either  an 
ESCape  key  or  a  RETURN  key  to 
force  an  exit  from  our  formatted 
input  routine.  And  line  1170  takes 
care  of  the  special  case  of  the  back- 
space character  (check  any  Atari 
BASIC  or  OS  reference  book  to  see 
which  ATASCII  codes  normally 
perform  various  editing  functions). 

Finally,  in  line  1180  (where  we 
convert  lowercase  letters  into  up- 
percase ones — certainly  an  optional 
process),  we  begin  to  start  our  test- 
ing. This  rather  simplisdc  example 
program  provides  for  only  three 
types  of  fields:  All  alphabetic  fields 
(designated  by  an  A  type  code),  all 
numeric  fields  (designated  by  an  N 
type  code),  and  "everything  goes" 
fields  (designated  by  the  £  type 
code).  Lines  1190  and  1200  validate 
the  A  and  N  types,  respectively. 

Note  that  we  also  restrict  the 
number  of  characters  to  the  maxi- 
mum (line  1210— and  PUT  #16,253 
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simply  sounds  the  bell  on  your 
Atari).  If  all  is  going  well,  we  add 
the  character  the  user  typed  to  our 
collected  field  (line  1230)  and  go 
back  for  another  character.  Lines 
1250-1290  are  used  to  handle  a 
backspace  key.  You  should  play 
with  the  PUTs  a  bit  to  figure  out 
what  they  are  doing,  I  will  n^ention, 
however,  that  line  1260  serves  to 
reduce  the  size  of  FIELD$  by  a 
character. 

And  that's  about  it.  You're 
welcome  to  type  in  this  program 
and  try  it,  but  don't  expect  it  to  do 
much.  It  is  intended  solely  to  get 
you  started  in  using  formatted  in- 
put, so  it  doesn't  demonstrate  what 
you  can  do  with  this  nice  formatted 
data  once  you  have  gotten  it.  (For 
example,  once  you  have  gotten  a 
numeric-only  field  entered  into 
FIELDS,  how  do  you  convert  it  to  a 
number?  Take  a  look  at  the  VAL 
function.) 

Also,  the  very  simplistic  nature 
of  my  three  field  types  {A,  N,  and  £) 
means  that  some  desirable  features 
are  missing.  For  example,  try  typing 
in  a  name  containing  a  space  for 
that  first  NAME  field.  Or  try  enter- 
ing a  decimal  point  as  part  of  the 
ZIP  CODE.  To  be  really  flexible, 
this  program  should  handle  a  dozen 
or  so  different  data-entry  formats. 
But  now  the  sad  truth  comes  out. 

Atari  BASIC  is  just  too  slow  to 
do  anything  really  fancy  in  the  for- 
matted entry  subroutine.  I  have 
some  much  more  exotic  versions  of 
this  program  written  in  BASIC  XL 
and  BASIC  XE,  but  with  Atari 
BASIC  they  tend  to  bog  down  way 
too  soon.  Still,  for  a  particular  pro- 
gram you  should  be  able  to  develop 
four  or  five  different  types  to  be 
handled,  and  still  maintain  reason- 
able speed.  And  that  is  probably 
adequate. 

So  play  with  this  program  and 
these  concepts;  improve  it  and  add 
features.  I'll  even  give  you  a  few 
hints  on  directions  to  take.  For  ex- 
ample, what  happens  when  you 
add  this  line? 
1165  IF  KEY  =  125  THEN  1100 

Or  how  about  "normalizing"  a 
numeric  input  which  includes  a  pos- 
sible decimal  point?  For  example, 
suppose  you  have  a  dollars-and- 
cents  field.  What  should  your  pro- 
gram do  if  the  user  enters  just 
I  dollars,  with  no  decimal  point  and 


no  cents?  Or  suppose  the  user  enters 
three  or  more  digits  after  the  deci- 
mal point — what  should  you  do? 

Formatted  Screen  Data  Entry 


KF  1000 

REM 

m   10  10 

REM  PROQRAM  TO  SHOW 

PROTECTED  INPUT 

KH  1020 

REM 

W   1030 

QOTQ  1400:REM  (TO  MA 

KE  SUBROUTINES  PASTE 

R) 

U   1040 

REM 

BJ  1050 

REM  MAIN  SUBROUTINES 

in  1060 

REM  .    X,Y  ARE  SCREE 

N  POSITION  OF  FIELD 

Ji  1070 

REM  .    L  IS  MAXIMUM 

LENBTH  OF  FIELD 

AN  1080 

REM  .    TYPE*  IS  ONE 

CHARACTER  FIELD  TYPE 

CODE 

KD  1090 

REM 

FL  1100 

POSITION  X,Y:PRINT  F 

ILL«(1,L> ; 

KQ  1110 

POSITION  X,Y:PUT  #16 

,31:PUT  #16, 30 

FJ  11  20 

CNT=0!FIELD*="" 

FN  1130 

REM  MAJOR  LOOP 

ftp  1 140 

GET  #1,KEY 

BK  1  1S0 

IF  KEYM27  THEN  KEY  = 

KEY-12fl 

Pf  1  1  60 

IF  KEY«=27  THEN  RETUR 

N 

IF  KEY=126  THEN  1230 

«D  1  1  70 

DA  1  160 

IF  KEY>96  THEN  KEY=K 

EY-32:REM  (LOWER  CAS 

E  SOES  TO  UPPER) 

LB  1190 

IF  TYPE»="A"  THEN  IF 

KEY<65  OR  KEY>90  TH 

EN  PUT  «16,253!QaT0 

1  130 

LK  1200 

IF  TYPE«-"N"  THEN  IF 

KEY<4a  OR  KEY>57  TH 

EN  PUT  #16,253:QaTa 

1130 

KP  1210 

IF  CNT>=-L  THEN  PUT  « 

16,233:G0T0  1130 

FN  1220 

PUT  #16, KEY 

JJ  1230 

CNT=CNT+1: FIELD* (CNT 

) =CHR« (KEY) 

HF  1240 

GOTO  1130 

FJ  1250 

IF  CNT=0  THEN  PUT  #1 

6,253:QaTO  1130 

ft[  1260 

FIELD* (CNT)="" 

«B  1270 

PUT  #16, KEY: CNT=CNT- 

1 

PUT  #16,46:PUT  #16,3 

0 

GOTO  1130 

Dfl 1280 

NK  1290 

KI  1300 

REM 

W  13  10 

REM  THE  MAIN  CODE 

KK  1320 

REM 

FP  1330 

REM  IN  THIS  SAMPLE  P 

ROQRAM,  WE  DEFINE  TH 

E  FIELDS 

m  1340 

REM  VIA  DATA  STATEME 

NTS 

m  1350 

REM 

LP  1360 

REM  IN  A  MORE  COMPLE 

X  PROGRAM,  THE  INFO 

MIGHT  COME 

EE  1370 

REM  FROM  A  FILE 

Lft  1380 

REM 

LB  13f0 

REM 

KJ  1400 

REM 

Efl  14  10 

REM  ===  INITIALIZATI 

ON  =  =  = 

KL  1420 

REM 

PP  1430 

OPEN  #1,4,0, "K: " 

a   1440 

DIM  FIELD* (40) , TYPE* 

( 1) ,FILL* (40) 

NB  1450  FILL*= 


£K  1460 
Lfl  1470 
IC  1480 


LC  1490 
FA  1500 

EL  1510 

PH  1320 

KF  J  530 

NJ  1540 
rP  1550 

AA  1560 

SK  15  70 

ND  1S80 

LD  1590 
m   1600 

Kn  1610 
lA  1620 

m  1630 

CD  1  640 
AP  1650 
HI  1660 

K  1670 

[H  16B0 

iC  1  690 

(E  1700 

CB  17  10 


GRAP 
REM 
REM 
P  TO 
ELDS 
REM 
READ 
PE« 
IF  T 
SITI 
IF  L 
100: 
PQSI 
lELD 
GOTO 
REM 
REM 
M,  T 
REM 
BE 
OME 
REM 
CED 
REM 
REM 


HICS  0 

NOW  A  SIMPLE  LOO 
SEJ  DATA  FDR  FI 

ON  SCREEN 

X, Y, L, FIELD*: TY 
FIELD* 

YPE*="«"  THEN  PO 
ON  2,20:STOP 
<>0  THEN  GOSUB  1 
GOTO  1500 
TION  X, Y: PRINT  F 

*; 

1500 

IN  A  REAL  PROGRA 
HE  DATA  FROM  THE 
FIELDS  WOULD  NOW 
MANIPULATED  IN  S 

WAY  (PERHAPS  PLA 
IN  A  DISK  FILE) 


REM 

REM  DATA  TO  DEFINE  T 

HE  FIELDS  FOLLOW 

REM 

DATA  7, 2,0, NAME 

DATA  3, 4,0, ZIP  CODE 

DATA  2, 7, 0, MISCELLAN 

EOUS  COMMENTS: 

DATA     12, 2, 20, A 

DATA     12, 4, 5, N 

DATA    4,  8,  30, E 

DATA     7,15,0,===     THAT 

' S     ALL     FOLKS     ="» 

DATA     0,0,0, t  @ 


To  receive 

additional 

information  from 

advertisers  in 

tliis  issue,  use 

the  handy  reader 

service  cards  in 

the  back  of 
the  magazine. 
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News  &  Products 


DEGAS  Elite  For  The  ST 

Batteries  Included  has  released  the  DE- 
GAS Elite  design  and  graphic  arts  pro- 
gram for  the  Atari  ST  computers.  The 
$79.95  program  includes  all  of  the  fea- 
tures of  the  earlier  $39.95  DEGAS  pack- 
age, plus  extensive  new  capabilities  for 
producing  a  wide  range  of  computer 
graphics. 

Aimed  at  both  the  professional 
who  uses  computer  graphics  and  those 
who  enjoy  recreational  art  production, 
DEGAS  Elite  has  such  advanced  fea- 
tures as  multiple  work  screens  for  cut- 
ting and  pasting  images,  color  cycling, 
enhanced  text  fonts  and  a  font  editor, 
plus  Flip,  Rotate,  Distort,  Airbrush, 
Shadow,  and  many  other  tools. 

The  program  works  with  most 
popular  graphics  printers,  color  and 
dot-matrix,  and  is  compatible  with  the 
PaperClip  Elite  word  processor  for  the 
ST. 

Batteries  Included,  30  Mural  St., 
Richmond  Hill,  Ontario.  Canada  L4B  IBS. 
Circle  Reader  Service  Number  203, 


New  Stickybear 
Apple  Programs 

Weekly  Reader  Family  Software  has  in- 
troduced five  new  early-learning  pro- 
grams that  use  the  popular  Stickybear 
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character  and  work  on  the  Apple  ll-ser- 
ies  computers.  Included  in  the  group 
are  Stickybear  Reading  Comprehension,  a 
multilevel  reading  program  for  ages  8 
to  11;  Stickybear  Drawing,  an  easy-to- 
use  drawing  program  for  ages  7  and 
older;  Stickybear  Music,  an  introductory 
music  program  for  ages  7  and  older; 
Stickybear  Basic,  an  easy  introduction  to 
the  BASIC  programming  language,  for 
ages  9  and  up;  and  Math  Word  Problems, 
a  program  on  learning  to  solve  word 
problems,  for  ages  8  and  up. 

Each  of  these  packages  sells  for 
$39.95  and  works  on  an  Apple  II,  IJ-f-, 
He,  and  lie  with  a  48K  minimum  and 
DOS  3.3, 

Weekly  Reader  Family  Software,  245 
Long  Hill  Rd.,  Middletown,  CT  06457. 
Circle  Reader  Service  Number  204, 


Pick  Your  Perfect  College 

Mindscape  offers  a  program  that  lets 
you  enter  your  criteria  for  the  ideal 
college  or  university  and  then  lists  the 
matches.  The  Perfect  College  includes 
information  on  more  than  1650  accred- 
ited four-year  U.S.  colleges  and  univer- 
sities, with  over  26  college-selection 
criteria  such  as  cost,  location,  academic 
interest,  and  student/faculty  ratio.  The 
database  is  updated  annually,  and  you 
can  print  out  your  results. 

The  Perfect  College  is  available  for 
the  IBM  PC  or  PCjr  with  128K  memory, 
the  Commodore  64  and  128,  the  Apple 
11  series  with  64K,  and  the  Macintosh 
with  128K  memory.  It  requires  a  single 
disk  drive. 

Suggested  retail  price  is  $19,95; 
The  Perfect  College  is  free  with  a  pur- 
chase of  The  Perfect  Score,  an  SAT  prep- 
aration program  also  from  Mindscape. 

Mindscape,  Inc.,  3444  Dundee  Rd., 
Northbrook,  IL  60062. 
Circle  Reader  Service  Number  205. 


Commodore  Vfdeo  Digitizer 

Eye-Scan  is  a  video  digitizer  for  the 
Commodore  64  and  128  that  offers  up 
to  eight  gray  levels,  320  X  200  resolu- 
tion, disk  and  1525  printer  support, 
image  inversion,  and  pull-down  win- 
dows. The  Eye-Scan  cartridge  plugs 
into  the  user  port. 

The  conversion  time  is  approxi- 


mately six  seconds  per  gray  level.  Eye- 
Scan  is  compatible  with  Koala,  Doodle, 
Blazing  Paddles,  and  other  popular 
graphics  programs,  and  it  comes  with  a 
programmer's  utility  package  that  al- 
lows programmers  to  use  the  image- 
capturing  algorithms  in  their  own 
programs. 

Digital  Engineering  and  Design, 
2718  SW  Kelly,  Suite  C165,  Portland,  OR 
97201. 
Circle  Reader  Service  Number  206. 


Space  Battle  Simulation 

Star  Fleet  1:  The  War  Begins  is  a  strategy 
space-battle  game  distributed  by  Elec- 
tronic Arts  for  a  variety  of  computer 
systems.  As  members  of  the  Alliance, 
players  must  protect  its  outer  regions 
against  invading  fleets  of  hostile  aliens 
from  the  Krellan  and  Zaldron  empires. 
Each  player  starts  as  a  rookie  cadet, 
with  opportunities  to  role-play  specific 
characters  and  experience  both  training 
and  combat  situations. 

While  competing  with  others, 
players  can  work  their  way  through  the 
ranks  to  the  ultimate  honorary  rank  of 
Admiral  Emeritus,  Players  command 
one  of  36  galactic  heavy  cruisers  to 
defend  the  Alliance.  Part  of  the  chal- 
lenge is  to  rescue  starbases  from  enemy 
hands,  capture  and  tow  enemy  vessels, 
lay  mine  fields,  search  for  intruders, 
and  repair  damaged  systems. 

Star  Fleet  1  was  created  by  Interstel 
and  is  the  first  in  a  series  of  advanced 
space-battie  simulations. 

The  program  is  available  for 
$49.95  for  IBM,  Apple  Il-series,  and 
Atari  eight-bit  computers;  $39.95  for 
Commodore  64  and  128  computers; 
and  $55  for  Amiga,  Atari  ST,  and  Mac- 
intosh computers. 

Electronic  Arts,  1820  Gateway  Dr., 
San  Mateo,  CA  94404. 
Circle  Reader  Service  Number  207. 
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THE  LOWEST 
PRICES 


THE  BEST 
SERVICE 


PHONE 
LINES 
OPEN 


10-6  E.S.T. 
M-F 


ELECTRONIC  ONE* 

CALL  re  1 4J  864-9994  •  P.O.  Box  1 3428  •  COLUMBUS.  OHIO  432 1 3 


C^ 


tcom 

HARDWARE 


modore 


C128COMPUTEH 259.99 

C64  COMPUTER   149.99 

64C  COMPUTER   179.99 

DISK  DRIVE  1 541 C 179,99 

1571  DISK  DRIVE 239.99 

MONITOR  1B02   .  - 179.99 

1902ARGB  MONITOR 279.99 

MPS  1000  PRINTER 239.99 

1350  MOUSE 'M-98 

1670  laOO  BAND  MODEM 149.99 

PRINTERS 

STARNX1D 219.99 

EPSON  LXeO   229.99 

PANASONIC  1080  I   219.99 

PANASONIC  1091  I    ,  .  .259.99 

SEIKOSHASP1000VC  , 169.99 

CITIZEN  120D 169.99 

STARSGIOC  189.99 

MISC.  HARDWARE/MONITORS 

TYMACINTERFACE ,39.99 

PPI  INTERFACE -    ,,  .  .34.99 

XETECJR 36,99 

XETECSR 56,99 

TOTAL  COM  M,  MODEM    29,99 

SAMSUNG  14"  COLOR 

MONITOR 149.99 

NAP  AMBER  12"  MONITOR   ,  ,  ,  ,69,99 


-M 


ATARiT 


HARDWARE 

65XE  64k  COMPUTER 69,99 

800X  L  64k  COMPUTER 69,99 

130XE  128k  COMPUTER 119,99 

1050  DISK  DRIVE 124,99 

ASTRA  (THE  ONE)  , 249.99 

PRINTERS 

STAHNX10 219,99 

STAR  1210  (ST,) 179,99 

PANASONIC1080I    219,99 

PANASONIC  1091  I    .259,99 

EPSON  LXBO   229,99 

TRACTOR  {LX80) 24,99 

ATARI  1027 99.99 

ATARI  XM80: 179,99 

ATARI  HARDWARE 
ACCESSORIES 

P,R,  CONNECTION   54,99 

USDOUSLER  W;0  DOS   29.99 

US  DOUBLER 49,99 

XM301  MODEM 37,99 

R-TIME8.,. 44.99 

RAMSOXL 36.99 

SUPRA  1000E  MODEM 34,99 

SUPRA  M ICRO  PHI  NT 26,99 

SUPRA  1150  INTERFACE 39.99 

XETEC  INTERFACE 39.99 

ATARI  850 103.99 

VOICE  MASTER 59.99 

APE  FACE  (1200XL  ONLY)    12.99 

SUPRA  MICRO  STUFFER  (64k).  .59,99 

DISKETTES 

SONY  S/S  D/D  5'A  " 6,99/1 0 

BASFS/S0/D5V." 7.99/10 

MAXELL  S/SD/DSVi" 8,99/10 

CENTECH  S/S  D/D  51/4" 4.99/10 

ELEPHANTD/SD/D5'/4" 8.99/10 

NASHUAS/SD/D5V." 7,99/10 


SOFTWARE 

KARATEKA 19.99 

PRINT  SHOP    27.99 

PRINT  SHOP  COM ......24,99 

PRINT  SHOP  LIB 14.99 

F-1 5 22,99 

SILENT  SERVICE 22,99 

LEADER  BOARD 24.99 

ARCHON 11.99 

ONE  ON  ONE 11.99 

FOOTBALL 11.99 

MAIL  MONSTERS   11.99 

MULE     11.99 

MUSIC  SET 11.99 

PINBALLCONS 11.99 

SEVEN  CITIES 11.99 

BARDSTALE -24.99 

SKY  FOX 24.99 

SUBLOGIC  FOOTBALL 29.99 

SUBLOGIC  BASEBALL 26.99 

FAST  LOAD    24.99 

MACH5 -  -.22.99 

MACH126 29.99 

V^ORD  WRITER  12B 29.99 

SUPER  PASCAL -  ..49.99 

JANE 34.99 

NEWSROOM 29.99 


CLOSEOUr  SOFTWARE 
ALL  QUALITIES  ARE  LIMITED 

ALF  COLOR  CAVES 3.99 

DANCE  FANTASY 3.99 

WEBSTER  WORD  GAME 3.99 

LOGIC  LEVELS   3.99 

SEAHORSE 6.99 

HEY  DIDDLE  OIODLE 3,99 

TRAINS 3.99 

UP  FOR  GRABS - 3,99 

RHYMES/RIDDLES 3,99 

TURTLE  TOYUND 2.99 

DUCKS  AHOY   3.99 

ESPIAL 2.99 

FRACTION  FEVER 3.99 

JUKEBOX    3.99 

STORYMACHINE 3.99 

COSMIC  LIFE 3.99 

DELTA  DRAWING   3.99 

FACE  MAKER 3.99 

MR.  ROBOT 4.99 

GYBUSS 3.99 

DIG  DUG 4.99 

JAW  BREAKER 4.99 

WIZARD  PRINCESS 7.99 

SAMMY  LIGHTFOOT 4.99 

TREASURE  ISLAND 9.99 

DALLAS  QUEST 9.99 


JUPITER  lANDER 4.99 

POPEYE 6.99 

RADAR  RATRACE 4.99 

THRESHOLD 6.99 

LINKING  LOGIC 4.99 

ALPHA  BUILO 4.99 

ALPHABET  ZOO 3,99 

COCONOTES 3.99 

UP  i  ADD 'EM    4.99 

MOVIE  CREATOR 4.99 

KORONIS  RIFT 14.99 

THE  EIDOLON 14.99 

RESCUEON  FRACTALUS 14.99 

SUSPENDER 7.99 

DEADLINE 7.99 

SEA  SPELLER   4.99 

MEMORY  MANOR .4.99 

EASY  FINANCE 3.99 

MATH  1.2.3,4   6.99 

DECATHLON 8.99 

BC  QUEST  FOR  TJRES 6.99 

RENDEZVOUS  W/RAMA 9.99 

DRAGON  WORLD 9.99 

AMAZON 9.99 

COMPUTER  BASEBALL 12.99 

EAGLES 12.99 

FAHRENHEIT  451 

WIZZARDOFOZ 9.99 

BELOW  THE  ROOT 9,99 

ALICE  IN  WONDERWND    9.99 


SONY  S/S  DID3'/i" 13.99/10 

VERBATIM  S/S  D/D  3%"      .    -13.99/10 
SONY  S/S  0/0  3'/!" 18.99/10 

ATARI  SOFTWARE 

ATARI  WRITER 24.99 

ATAHJ  WRITER  PLUS 29.99 

LOGO 26,99 

MICROSOFT  BASIC 19.99 

MACRO  ASSEMB  LER 1 9.99 

ASSEMBLER  EDITOR 19.99 

SYNFILE   -    29.99 

SYNCALC  29.99 

PRINTSHOP   27.99 

PAPER  CLIP  W/SPELL 37.99 

MUSIC  PAINTER 7.99 

PROOFREADER     14.99 

HOME  PLANETARIUM ,.  - 27.99 

SILENT  SERVICE 27.99 

BASIC  XE 46.99 

ULTIMA  IV 39,99 

STAR  RAIDERS  II 17.99 

TENNIS 12.99 

POLE  POSITION 12.99 

FOOTBALL 12.99 

MISSION  ASTEROIDS 7.99 

ULYSSES 7.99 

DARK  CRYSTAL 7.99 

ACTION 46.99 

SJLENTBUTLEH    15.99 

FLIGHT  SIMULATOR  II 29.99 

PACMAN   2.99 

STARRAIDERS 2.99 

ASTEROIDS 4.99 

QIX 6.99 

DIG  DUG 8.99 

ROBOTRON 6.99 

MS.  PACMAN 8.99 

JUNGLE  HUNT 8.99 

JOUST   12.99 

E.T - 2.99 

DONKEY  KONG 8.99 

MUSIC  COMPOSER 4.99 


ELECTRONIC 

ONE 

8-BIT  ATARI  SOFTWARE 
SPECIALS 

MINER  2049ER 4.99 

RIVER  RAID     - 6.99 

POPEYE 6.99 

DEFENDER   2.99 

OIL'S  WELL   4.99 

COMPUTER  BASEBALL 12.99 

QEM3T0NE  WARRIOR 12.99 

Q-BERT ,6,99 

SKYWRITER 3,99 

HOME  FILING  MANAGER 2.99 

SPRINGER 3.99 

MUSIC  COMPOSER 3.99 

MILLIPEDE 8.99 

TOPPER 3.99 

CROSSFIRE -  -  .  .4,99 

BC  QUEST  TIRES 6,99 

PITFALL   6.99 

PACEMAKER 3.99 

UP  FOR  GRABS 3.99 

DELTAORAWING    3.99 

FRACTION  FEVER 3.99 

HEY  DIDDLE  DIDDLE 3.99 

ADVENTURE  CREATOR 3.99 

NIBBLER 4.99 

MEMORY  MANOR 6.99 

LOGIC  LEVELS   6.99 

SALESMAN  EXPENSE 3.99 

AOUATRON 4.99 

SPACE  INVADERS 6.99 

KABOOM    4.99 

MEGAMANIA 3.99 

MATTERHORN 6.99 

PITFALL  II ,  ,.6.99 

FROGGER   6.99 


ATARI 

ST 

ATARI  520ST 

BLACK  S  WHITE  MONITOR 
360k  OISK  DRIVE 
BUILT  IN  TOS 
612k  KEYBOARD 
SOFTWARE 

ALL  FOR 

64800 

UUITED  QUANTITIES 
520  ST 

COLOR  SYSTEM 

798"° 


ST  SOFTWARE 

PERSONAL  PASCAL 

HACKER  II    

SPIDERMAN 

...49.99 

..29.99 

...14.99 

BRIDGE  40 

..19.99 

STRIP  POKER  

. .  .27.99 

N.  VISION 

..27.99 

DEGAS                          .      ... 

.  .  .27.99 

ROGUE               

.  .  27.99 

SUN  DOG 

.  .  .27.99 

THE  PAWN                    

..29.99 

WINTER  GAMES  

...26.99 

LEADER  BOARD 

.  ,  ,26,99 

SUPER HUEY 

PRINT  MASTER 

,.,26,99 
. ,  .26,99 

DATA  MANAGER  ST 

...49.99 

QUANTITIBS  ARE  LIMITED  —  DON'T  BE  LATE  TO  ORDER 


.  NOC.O.D.'S.  ,  ,  SHIPPED 


HOW  TO  ORDER;  CASHIER  CHECK,  MONEY  ORDER.  MASTERCARD"  OR  VISA'  (ADD4'M)  FOR  CHARGE  CARDS) .  ,  ,  NO  PERSONAL  CHECKS  . 

U,P.S ALL  PRICES  SUBJECT  TO  CHANGE  WITHOUT  NOTICE, 

SHIPPING:  ADO  S3,00  ON  ALL  ORDERS  UNDER  $100,00  ,  .  ,  ADD  $5,C0  ON  ALL  ORDERS  OVER  S100,00,  ACTUAL  FREIGHT  CHARGED  ON  MULTIPLE  ORDERS, 
INTERNATIONAL:  ACTUAL  FREIGHT  CHARGED  ON  ALL  ORDERS  OUTSIDE  THE  CONTINENTAL  UNITED  STATES  INCLUDING  A.P.O, 

POLICIES:  NO  RETURNS  WITHOUT  A  RETURN  AUTHORIZATION  ,  .  ,  NO  RETURNS  UNLESS  DEFECTIVE,  ALL  DEFECTIVES  WILL  BE  EXCHANGED  ,  .  ,  NO  EXCEPTIONS, 
PLEASE  SPECIFY  ,  .  , 

CALL  on  WRITE  FOR  FREE  CATALOG 


CALL  ELECTRONIC  ONE  fGKJ  864-9994 


P.O.  BOX  1 3428  COLUMBUS.  OHIO  432 1 3 


CAPUTE! 


Biker  Dave  For  Atari 

The  Atari  version  of  this  game  from  the 
November  1986  issue  (Program  1,  p. 
42)  has  errors  of  two  different  types. 
First,  the  program  contains  a  number  of 
bugs  that  were  not  initially  detected  in 
testing.  The  program  sometimes  prints 
invisible  ramps,  prints  ramps  that  inter- 
fere with  the  tubes,  or  omits  ramps.  It 
also  generates  occasional  unexplained 
crashes,  and  neglects  to  clear  the 
player/missile  area  to  prevent  player/ 
missile  shapes  from  interfering  with  the 
title  and  end-of-game  screens.  To  cor- 
rect these  problems,  make  the  follow- 
ing changes  and  additions: 

DD1140  FDR  1  =  1  TO  2e:P0k:E  703 
, 16* (RND (0) « 15) : POKE  7 
06, 16» CRND C0) » IS) : IF  P 
RO  THEN  POKE  707,!6«(R 
ND (0) tlS) 

m   1  153  FOR  1=0  TO  2 

BE1IS4  IF   NOT  (PRO)  AND  1=2 
THEN  1156 

[K115S  IF  PEEK  (705+1  >-INT  (PEE 
K (705+1 ) /16) *16<4  THEN 
POKE   (705+ I ) , B 

FF  1156  NEXT   I 

KS1220  POSITION  14,13:7  TCARS 
; ! CftRS=CARS+l : TCARS=TC 


ARS+CARS: IF  CARS>10  TH 

EN  DONE=l!GDTD  1310 
LF1315  FOR  PP  =  53248  TO  532Slj 

POKE  PP,0:NEXT  PP 
HE  1615  PP  =  ADR  (P0»)  :  FDR  YY  =  PP  + 

256  TO  PP+1023:POKE  YV 

,0!NEXT  YV 
SF  2830  P0«  (  1  ,  255)  =BL«  (  1  ,  255)  : 

POKE  53248, 50 : POKE  532 

49,139:P0KE  707,0!POKE 
S32S1 , 120: POKE  53250, 

190 

Second,  a  problem  with  our  lister  pro- 
gram caused  ail  inverse-video  charac- 
ters in  the  listing  to  appear  as  solid 
inverse-video  blocks.  The  following 
lines  should  be  changed  as  shown: 

m 29S0     POSITION     1,2:?     "{flj 

CB}  {C>  {D}  {£>  {F}  (G)  {|;  J  ■■ 
:REM  CONTROL  A,B,C,D,E 
,F,G,H 

«S  2960    POSITION     1,3:?     "  <  li 

{J}{K}<LJCM}{N}<0}{Ei>_ 

__mnrrr" : REM  CONTROL  I 

,J,K,L.M,N,0,P 
DB  3^00  IF  PRO  THEN  POSITION  1 

5,5;?  "Eit"  :  POSI  T  ION  15 

,6:?  •■[TTi;"  .  pDKE  707,152 
OD  3040  POSITION  1,10:?  "ouopq 

\\\\\\\\\\\\\\\\\\\\\a 

baCe-f  WWW" 


COMPUTE!  Disk  For  Atari 

The  October-December  1986  COM- 
PUTE! Disk  for  Atari  contains  two  pro- 
grams that  should  not  have  been 
included,  and  is  missing  one  that 
should  have  appeared.  First,  the  pro- 
gram MLSTRING.SEP,  which  is  on  the 
disk,  but  does  not  appear  on  the  menu, 
is  an  accidental  repeat  of  the  program 
for  the  "Stringing  Atari  Machine  Lan- 
guage" article  in  the  September  1986 
issue.  More  significantly,  when  you  se- 
lect the  menu  item  for  the  program 
from  the  October  1986  "INSIGHT: 
Atari"  column,  you  get  the  program 
RAMDISK.SEP.  This,  unfortunately,  is 
not  the  Atari  800XL  RAMdisk  program 
from  the  column,  but  instead  is  an  acci- 
dental repeat  of  the  "Atari  130XE  Auto- 
mated RAM  Disk"  program  from  the 
September  1986  issue,  which  will  not 
work  on  the  800XL.  Bill  Wilkinson's 
800XL  RAMdisk  program  is  not  on  the 
October-December  disk.  It  will  be  in- 
cluded on  the  January-March  1987 
COMPUTE!  disk  for  Atari.  ^ 


==^^^  Hardware 


NEW!  3.0 

Improved  Software 

Now  Available 


We  specialize  in  Atari  ® 
&  Software  copy  systems. 


THE  1050  DUPLICATOR":  The  most  powerful  disk  drive  copy 
system  ever  developed  for  the  ATARI^^. 


•  The  main  purpose  ol  the  Duplicator  Is  to  copy 
dltlitl  You  mil  be  able  to  copy  just  about  any  cj/sk'  The 
copies  you  make  will  run  on  any  Atari  drive  Copies 
made  with  tt]e  Duplicator  will  run  on  any  disk  drive, 
unlike  our  competition  whose  copies  will  only  run 
on  their  own  drives.  The  DupUcotor  is  fully  outamotic. 
You  need  only  insert  source  and  destinotion  disks. 
Custom  formats  will  be  read  ohd  in  turn  reproduced 
on  the  backup  copy  disk  Our  device  will  reprixluce 
any  custom  format  or  t\eowly  COOy-QUOrtieO  sc/ieme. 
bO0  sectors,  double  sectors.  19  thirough  2't  sector 
formats  will  present  no  problem  to  the  Duplicator 

»  You  will  sllll  have  single  density,  density  ond  one 
half,  and  double  density.  When  /ou  have  a 
Duplicator  installed  in  a  1050  drive,  that  drive  will  be 
turned  into  true  double  density.  You  will  htjve  twice 
the  disk  storage.  Your  drive  will  be  compatible  with 
other  double  density  drives  as  The  Rana  Indus 
Percom.  etc 

•  High  speed  read  A  write.  Your  disk  drive  wilt  read 
and  looo  all  of  your  software,  saving  wear  and  tear  on 
your  drive  The  1050  drive  now  reads  one  sector  at  a 
time.  This  is  slow  and  inefficient.  With  the  Duplicator 
installed  you  will  read  eighfeen  sectors  in  the  time  it 
lakes  standard,  unenhanced  dnves  to  read  one. 


•  User  friendly  disif  sottware  will  be  Included  Willi 
every  Duplicator.  A  simple,  menu  driven  program  will 
allovj  you  to  copy  oil  ot  your  software  It  will  txick-up 
many  new  progro/ns  never  before  possible.  Example: 
Goonles  and  Never  Ending  Story  by  Datasofl' 
(weak  sector).  Hardball  by  Accolade",  Apshl  Trilogy 
by  Epyx'  (Fuzzy  Track  39).  Yes.  :tie  Duplicator  is 
now  backing-up  0isks  protected  Oy  the  WEAK  and 
FUIIY  sectors  ond  the  copies  win  run  on  any  drive 
and  computer. 


•  EASY  S4iilN(nE  INSTAiLATION 

•  Fully  CompotlblQ  wHti  XL  and  Hew  XE  Swiai. 


onfyiaass 

r  Piui  $3  50  for  Shtpping  *  Handling 
Add  ?%OutiideUSA 
*N.Y.  Stare  'feio'enrs  ada  r^% 
So'es  Tot 
Dealer  inqurr  es  are  welcome,  ca  i 
fOf  quOriTiTy  price  quote 
Duplicator  prrce  may  increase  due  to 
component  shortage  ona  p/ice  i/^creasei 


DUPLICATING  TECHNOLOGIES  IS 
PROUD  TO  PRESENT 

THE  520  ST 
DUPLICATORS" 

Our  Famous  1050  DUPLICATOR  has 
now  been  converted  to  service  the 
ATARI"  S20  ST,  This  is  a  revolutionoiv. 
new,  software  only,  aisk  copy  system. 
Now  you  can  bock-up  heovily  copy- 
guorded  and  protected  disks.  And. 
most  important,  if  new  forms  of  soft- 
ware protection  shoufd  appear  on  the 
morket.  Duplicating  Technologies  will 
provide  you  with  the  necessory 
software  upgrodes 


$3995 


m 


'Constaritly  Working  on  New  Products  and  Software." 

r  DUPLICATrNG  TECHNOLOGIES 

'■  Formerly  Gardner  Computing 

99  Jericho  Tpke.,  Suite  202,  Jericho,  NY.  1 1 753 


inc. 


Our  exclusive  ST 

DUPUCATOH"  comes 

complete  with  user 

friendly  software  and 

instructions.  *  fu:  S3  so  S>iiOP<ng 

Add  7%  OuisWe  U.SA. 

*(V  V  stole  RenaenK  oacf  r.-st 

Soles  Tax 


rSw  ONW  (516)  333-5504,  5712 

WEEKDAY  ,  ! 

ORDERS  oNiY  (516)333-5805        I 

EVE.  t  WKENO.  iJ>— 

ORDERS  ONLY  (516)333-5950    aai 


TfffMS.'  We  accept  Arnerican  Express.  Visa.  ti/,osterCord  ona  COD  orders,  foreig/i  oriiers  muit  tm  in  u.s  doliors  Aitpersonoictiecitsoliowl^aaytociear  Shipping:  7-10  doys 


31  WAYS  TO  HELP  YOU 
QUALIFY  FOR  THE  JOB  YOU  WANT 

GET  YOUR  SPECIALIZED  ASSOCIATE  DEGREE  IN  BUSINESS  OR  TECHNOLOGY  OR 
A  CAREER  DIPLOMA  AT  HOME  IN  SPARE  TIME 


I  < 
Is 

I  Q 
z 
< 

> 

Is 
I  ^ 


Train  For  One  of  these 
Money-Making  Careers  Below 

HOME  STUDY  MAKES  IT  EASY  TO  START! 

Theres  no  need  10  quit  your  |ob  or  lake  time  from  your 
family  or  friends.  As  an  ICS  studenl.  you  learn  at  fiome, 
the  flours  you  cfioose.  You  waste  no  lime  traveling  lo 
class  or  standing  m  registration  Imes-  And  you  never 
miss  a  paycheck.  But  you  are  not 
atone  Allliougfi  your  lessons  are 
especially  written  for  fiome  study,      ,.  .-^. 
if  you  ever  need  a  better  under-      f    i' 
standing  of  something  in  your  les- 
sons, just  phone  or  write  to  us  and 
one  of  our  instructors  will  get  back 
to  you  with  a  detailed  answer 
HANDS-ON  TRAINING  AND  EQUIP- 
MENT INCLUDED  WITH  COURSE 
The  great  thing  about  your  train- 
ing IS  that  its  so  complete.  We 
start  you  at  the  very  tjeginmng  ., 
explain  everything  step-by-step. 
Your  lessons  are  clearly  written 
and  (ully-illustrated  with  pfiotos, 
charts,    diagrams,    examples  . 
vrtiatevet  it  takes  to  give  you  a 
total  understanding  of  eacfn  sub- 
ject or  experiment.   Everylhmg 
you  need  to  complete  your  train- 
ing— books,  lessons,  equipment, 
testers — IS    included    with    your 
course  at  no  extra  cost 
FIRST  FOLD  HERE  "^ 
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Send  today  for  free  facts  and  a  color  brochure  that 

could  start  you  toward  a  safisfying  new  career. 

No  obligation!  No  salesman  will  visit! 

The  decision  to  invest  your  time,  energy  and  money 
in  preparing  for  a  new  career  is  not  a  simple  one.  Yel 
it  may  be  the  most  important  decision  you  will  ever 
make.  It  can  offer  you  the  opportunity  to  qualify  for 
the  job  you  want,, .more  money,  security  and  a  bet- 
(erway  of  life. 

At  ICS  we've  spent  close  to  a  hundred  years  training 

people  for  exciting  and  profitable  careers  in  a  wide 

variety  of  fields.  From  our  beginnings  in  f891,  we  have 

expanded  to  include  dozens  of  different  courses.  Over 

the  years  we  have  become  a  world  leader  in  training 

for  business,  industry,  science  and  technology.  In  fact, 

the  ICS  training  melliod  has  proven  so  successful, 

^  that  over  9,000,000  students  have  enrolled  and  nearly 

2,000  American  corporations  have  chosen  the 

ICS  training  system  for  their  own  employees, 

Bethlehem  Steel,  General  Electric,  IBM,  General 

Motors.  Ford,  Mobil  and  International  Paper,  io 

name  a  few, 

Self-Paced,  Individualized  Studies 

Choose  a  Degree  Program— Associate 
in  Specialized  Business  or  Specialized 
Technology — or  other  specialized  train- 
ing leading  to  a  Career  Diploma.  Train 
for  an  entry-level  job  or  advancement 
wfiere  you  already  work.  You  study 
when  you  choose,,,  go  as  fast  or  stow 

as  you  like. 

-^  FIRST  FOLD  HERE 


NO  POSTAGE  NECESSARY  when  you 
mail  this  ENTIRE  Postage-Paid  ad 

To  Mail — Fold  ad  in  following  manner 

1.  Remove  entire  page — 
tear  out  or  cut  on  dotted  line 
to  left. 

2.  Fold  page  in  half  on 
1st  fold  line 

3.  Fold  page  again,  on 
2nd  fold  line. 

4.  Tape  or  glue  the  3  open 
sides  and  drop  in  the 
mailbox  today. 

RUSH  me  free  facts  and  lull  information  on  how  I  can  study  at  home  for  the 
career  I  have  chosen.  I  understand  I  am  under  no  obliqalion  and  no  sales- 
man will  visit  me.  CHECK  ONE  BOX  ONLY. 


ASSOCIATE  IN  SPECIALIZED 
BUSINESS  DEGREE  PROGRAMS 


ASSOCIATE  IN  SPECIALIZED 
TECHNOLOGY  DEGREE  PROGRAMS 


n  Business  Managemenl 

n  Accounting 

n  Business  Managemenl  wnhopt<on 

in  Markgrirg 
G  Business  Management  wilh  option 

in  Finance 

-CAREER  DIPLOMA  PROGRAMS 


r'  Electronics Technotogy 

'.  ]  Mechanical  Engineering  Tecfi. 

n  Civil  Engineering  Tech 

Q  Electrical  Engmeenng  TecK 


n  Microcomputer  Repair 

U  Basic  Electronics 

OTV'VCR  Repair 

D  Compjter  Programming 

O  High  Schod 

n  Catering  Gourmet  Cooking 

D  Auto  Mechanics 

D  Bookkeeping 

D  Hot9l.Hestaurant  Management 

O  Drafting 

D  Veterinary  Assistant 

DTrgvet  Agent 


Name. 


□  Air  Conditioning  &  Ref  ngeration 

□  Eieelreian 

D  Police  Sciences 
DArl 

□  Small  Business  Management 
n  Wildlife  Forestry  Conservation 
D  Diesel  Mechanics 

D  Gun  Repair 
D  Motorcycie  Repair 
n  Surveying  &  Mapping 
D  Fitness  &  Nutrition 


Address 

City/State/Zip. 
Ptione  No.  ( 


Dept,  DZSC6 

Age 

.  ApL  # 


Rl  A  Subsidiary  of  National  Education  Corporation 


H^ 

< 

a. 

^ 

c 

2 

0 

2 

c 

<; 

g 

>■* 

U 
C/3 

Ni) 

O 

^ 

o 

!<} 

'" 

ttl 

z 

^ 

F 

^ 

1^ 

to 

S 

CO 

< 

^ 

J 

V) 

u 

li 

en 

BQ 

o 

C) 

z 


—   < 

i     QUJ 

BC 

a 


CO 

CO 
o 
m 


—  (I)  »- 

_    Q)  < 

O  CM  y 


COMPUTEI's  Guide 
To  Typing  In  Programs 


Computers  are  precise — type  the  pro- 
gram exactly  as  listed,  including  neces- 
sary punctuation  and  symbols,  except 
for  special  characters  noted  below.  We 
have  provided  a  special  listing  conven- 
tion as  well  as  a  program  to  check  your 
typing — "The  Automatic  Proofreader." 

Programs  for  the  IBM,  TI-99/4A, 
and  Atari  ST  models  should  be  typed 
exactly  as  listed;  no  special  characters 
are  used.  Programs  for  Commodore, 
Apple,  and  Atari  400/800/XL/XE 
computers  may  contain  some  hard-to- 
read  special  characters,  so  we  have  a 
listing  system  that  indicates  these  con- 
trol characters.  You  will  find  these 
Commodore  and  Atari  characters  in 
curly  braces;  do  not  type  the  braces.  For 
example,  {CLEAR}  or  {CLR}  instructs 
you  to  insert  the  symbol  which  clears 
the  screen  on  the  Atari  or  Commodore 
machines,  A  complete  list  of  these  sym- 
bols is  shown  in  the  tables  below.  For 
Commodore,  Apple,  and  Atari,  a  single 
symbol  by  itself  within  curly  braces  is 
usually  a  control  key  or  graphics  key.  If 
you  see  {A},  hold  down  the  CONTROL 
key  and  press  A.  This  will  produce  a 
reverse  video  character  on  the  Commo- 
dore (in  quote  mode),  a  graphics  char- 
acter on  the  Atari,  and  an  invisible 
control  character  on  the  Apple. 

Graphics  characters  entered  with 
the  Commodore  logo  key  are  enclosed 
in  a  special  bracket:  \<A>\.  In  this  case, 
you  would  hold  down  the  Commodore 
logo  key  as  you  type  A.  Our  Commo- 
dore listings  are  in  uppercase,  so  shifted 
symbols  are  underlined.  A  graphics 
heart  symbol  (SHIFT-S)  would  be  listed 
as  S.  One  exception  is  {SHIFT- 
SPACE}.  When  you  see  this,  hold  down 
SHIFT  and  press  the  space  bar.  If  a 
number  precedes  a  symbol,  such  as  (5 
RIGHT},  {6  S},  or  fcS  Q:^,  you  would 
enter  five  cursor  rights,  six  shifted  S's, 
or  eight  Commodore-Q's.  On  the  Atari, 
inverse  characters  (white  on  black) 
should  be  entered  with  the  inverse  video 


Atari  400/SOO/XL/XE 


When    yc3u    see 

tCLEARl 
fUP} 

<;down> 

CLEFTJ 
{RIBHT> 
CBACK  SJ 
{DELETE} 
{INSERT} 
{DEL  LIh^> 
{INS  LINE} 
{TAB} 
CCLR  TAB> 
{SET  TAB> 
CBELLJ 
{ESC} 


Type 

ESC 
ESC 
ESC 
ESC 
ESC 
ESC 
ESC 
ESC 
ESC 
ESC 
ESC 
ESC 
ESC 
ESC 
ESC 


SHIFT  < 
CTRL  - 
CTRL  = 
CTRL  + 
CTRL  « 
DELETE 
CTRL  DELETE 
CTRL  INSERT 
SHIFT  DELETE 
SHIFT  INSERT 
TAB 

CTRL  TAB 
SHIFT  TAB 
CTRL  2 
ESC 


See 

■t 


U 

u 
a 
a 

► 
□ 
a 


CI  ear  Screen 
Cursor  Up 
Cur  sor  DoMn 
Cursor  Left 
Cursor  Right 
Backspace 
Delete  character 
Insert  character 
Delete  line 
Insert  line 
TAB  key 
Clear  tab 
Set  tab  stop 
Ring  buzzer 
ESCape  key 


Press: 


See: 


SHIFT 

CUtmOME 

CLR/HOME 

SHIFT 

t   CRSR  1 

tCRSRi 

[0 


SHUT 


■*-CRSR->| 


•-CRSR-^ 


aBL 


CTRL 


CTRL 

1 

CTRL 

2 

CTRL 

3 

CTRL 

4 

CTRL 

S 

CTRL 

6 

CTRL 

7 

CTRL 

S 

s 


m 

El 


□ 
E3 


Commodore  PET/CBM/VIC/64/128/16/+4 

When'Vbu 
Read: 

g3i 
§4^ 
§5^ 

lei 

{  FI  } 
{  F2  ! 

1  ra  ! 

{R  } 
{  F5{ 
{  F6} 
{F7} 
{  F8  } 


WhenVbu 
Read: 

{CLR> 
{HOME) 

(UP| 
(DOWN) 
{LEFT} 
{RIGHT) 

(RVS) 
(OFF) 
{ELK) 

{wht; 

{RED} 
{CYN| 
{PURJ 
{CRN} 
(BLU! 
{YEL} 


Press; 
COMMOPORe] 


9OO* 


sa 


COMMODORE 


COMMODORE 


COMMODORE 


m 

^0 

commodore!  |T] 

H 

m 


commodore 


COMMODORE 


•Ell 


eg 

■I 
□ 


COMMODORE      8 


SHIFT 

ft 

a 

SHIFT 

o 

e 

SHIFT 

fS 

(7 

SHIFT 

f7 
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(Atari  logo  key  on  400/800  models). 

Whenever  more  than  two  spaces 
appear  in  a  row,  they  are  listed  in  a 
special  format.  For  example,  {6 
SPACES}  means  press  the  space  bar  six 
times.  Our  Commodore  listings  never 
leave  a  single  space  at  the  end  of  a  line, 
instead  moving  it  to  the  next  printed 
Une  as  {SPACE}. 

Amiga  program  listings  contain 
only  one  special  character,  the  left  ar- 
row (")  symbol.  This  character  marks 
the  end  of  each  program  line.  Wherever 
you  see  a  left  arrow,  press  RETURN  or 
move  the  cursor  off  the  line  to  enter 
that  line  into  memory.  Don't  try  to  type 
in  the  left  arrow  symbol;  it's  there  only 
as  a  marker  to  indicate  where  each  pro- 
gram line  ends. 

The  Automatic  Proofreader 

Type  in  the  appropriate  program  listed 
below,  then  save  it  for  future  use.  The 
Commodore  Proofreader  works  on  the 
Commodore  128,  64,  Plus/4,  16,  and 
VIC-20.  Don't  omit  any  lines,  even  if 
they  contain  unfamiliar  commands  or 
you  think  they  don't  apply  to  your  com- 
puter. When  you  run  the  program,  it 
installs  a  machine  language  program  in 
memory  and  erases  its  BASIC  portion 
automatically  (so  be  sure  to  save  sever- 
al copies  before  running  the  program 
for  the  first  time).  If  you're  using  a 
Commodore  128,  Plus/4  or  16,  do  not 
use  any  GRAPHIC  commands  while 
the  Proofreader  is  active.  You  should 
disable  the  Commodore  Proofreader 
before  running  any  other  program.  To 
do  this,  either  turn  the  computer  off  and 
on  or  enter  SYS  64738  (for  the  64),  SYS 
65341  (128),  SYS  64802  (VIC-20),  or 
SYS  65526  (Plus/4  or  16).  To  reenable 
the  Proofreader,  reload  the  program 
and  run  it  as  usual.  Unlike  the  original 
VIC/64  Proofreader,  this  version  works 
the  same  with  disk  or  tape. 

On  the  Atari,  run  the  Proofreader 
to  activate  it  (the  Proofreader  remains 
active  in  memory  as  a  machine  lan- 
guage program);  you  must  then  enter 
NEW  to  erase  the  BASIC  loader.  Press- 
ing SYSTEM  RESET  deactivates  the 
Atari  Proofreader;  enter  PRINT 
USR(1536)  to  reenable  it. 

The  Apple  Proofreader  erases  the 
BASIC  portion  of  itself  after  you  run  it, 
leaving  only  the  machine  language  por- 
tion in  memory.  It  works  with  either 
DOS  3.3  or  ProDOS.  Disable  the  Apple 
Proofreader  by  pressing  CTRL -RESET 
before  running  another  BASIC  program. 

The  IBM  Proofreader  is  a  BASIC 
program  that  simulates  the  IBM  BASIC 
line  editor,  letting  you  enter,  edit,  list, 
save,  and  load  programs  that  you  type. 
Type  RUN  to  activate.  Be  sure  to  leave 
Caps  Lock  on,  except  when  typing  low- 
ercase characters. 


Once  the  Proofreader  is  active,  try 
typing  in  a  line.  As  soon  as  you  press 
RETURN,  either  a  hexadecimal  number 
(on  the  Apple)  or  a  pair  of  letters  (on  the 
Commodore,  Atari,  or  IBM)  appears. 
The  number  or  pair  of  letters  is  called  a 
checksum. 

Compare  the  value  displayed  on 
the  screen  by  the  Proofreader  with  the 
checksum  printed  in  the  program  list- 
ing in  the  magazine.  The  checksum  is 
given  to  the  left  of  each  line  number. 
Just  type  in  the  program  a  line  at  a  time 
(without  the  printed  checksum),  press 
RETURN  or  Enter,  and  compare  the 
checksums.  If  they  match,  go  on  to  the 
next  line.  If  not,  check  your  t)fping; 
you've  made  a  mistake.  Because  of  the 
checksum  method  used,  do  not  type 
abbreviations,  such  as  ?  for  PRINT.  On 
the  Atari  and  Apple  Proofreaders, 
spaces  are  not  counted  as  part  of  the 
checksum,  so  be  sure  you  type  the  right 
number  of  spaces  between  quote 
marks.  The  Atari  Proofreader  does  not 
check  to  see  that  you've  typed  the  char- 
acters in  the  right  order,  so  if  characters 
are  transposed,  the  checksum  still 
matches  the  listing.  The  Commodore 
Proofreader  catches  transposition  er- 
rors and  ignores  spaces  unless  they're 
enclosed  in  quotation  marks.  The  IBM 
Proofreader  detects  errors  in  spacing 
and  transposition. 

IBM  Proofreader  Commands 

Since  the  IBM  Proofreader  replaces  the 
computer's  normal  BASIC  line  editor,  it 
has  to  include  many  of  the  direct-mode 
IBM  BASIC  commands.  The  syntax  is 
identical  to  IBM  BASIC.  Commands 
simulated  are  LIST,  LLIST,  NEW, 
FILES,  SAVE,  and  LOAD.  When  listing 
your  program,  press  any  key  (except 
Ctrl-Break)  to  stop  the  listing.  If  you 
enter  NEW,  the  Proofreader  prompts 
you  to  press  Y  to  be  especially  sure  you 
mean  yes. 

Two  new  commands  are  BASIC 
and  CHECK.  BASIC  exits  the  Proof- 
reader back  to  IBM  BASIC,  leaving  the 
Proofreader  in  memory.  CHECK  works 
just  like  LIST,  but  shows  the  checksums 
along  with  the  listing.  After  you  have 
typed  in  a  program,  save  it  to  disk. 
Then  exit  the  Proofreader  with  the 
BASIC  command,  and  load  the  pro- 
gram as  usual  (this  replaces  the  Proof- 
reader in  memory).  You  can  now  run 
the  program,  but  you  may  want  to  re- 
save  it  to  disk.  This  will  shorten  it  on 
disk  and  make  it  load  faster,  but  it  can 
no  longer  be  edited  with  the  Proofread- 
er. If  you  want  to  convert  an  existing 
BASIC  program  to  Proofreader  format, 
save  it  to  disk  with  SAVE  "filename", A. 


Program  1:  Atari 
Proofreader 

By  Charles  Brannon,  Program  Editor 

100  QRAPHICS  9 

110  FOR  1=1536  TO  1700: REA 

D  flsPOKE  l,f\:CK^CK  +  Pi:N 

EXT     I 
120     IF    CKO19072     THEN     ?     "E 

rror     in    DATA    Statement 
Check    Typing. ":END 


130 
140 


A=U5R< 1536) 
?     :?     "Automatic    Proi 
iadar    Nom    Activated. 


roo+r 


Program  2:  IBM  Proofreader 

By  Charles  Brannon,  Program  Editor 

10  'Automatic  Proofreader  Vers 
ion  3.0  (Lines  205,206  adds 
d/170  delBted/470,490  Chang 
ed  from  V2.0) 
100  DIM  L*<500) ,LNUM (500): COLO 
R  0,7, 7s KEY  OFF:CLS:MftX=0: 
LNUM(0) -65536! 
110  ON  ERROR  GOTO  120: KEY  15,C 
HR«(4)+CHR*(70)!OIM  KEY  (15) 
G0SU8  640: KEY  (15)  ON: SOT 
0  130 
120  RESUME  130 

130  DEF  SEB=!<H40:W=PEEK(«<H4A) 
140  ON  ERROR  (SOTO  650:  PRINT:  PR 

INT"Proof reader  Ready. " 
150  LINE  INPUT  L*:Y=CBRLIN-INT 

(LEN(L$)/W>-1: LOCATE  Y,  1 
160  DEF  SE6=0:POKE  1050,30:POK 
E  1052, 34! POKE  1054,0! POKE 
1055, 7?: POKE  1056, 13: POKE 
1057,28: LINE  INPUT  L*!DEF 
SES:IF  L»=""  THEN  150 
170  IF  LEFT«(L«,1)="  "  THEN  L« 
=MID»(L»,2):S0T0  170 
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180  IF  VAL<LEFT*(L*,2) )=0  AND 


THEN  L»=H 


200 

205 

206 
210 

220 


230 

240 
260 

270 


'no 
there-fore  ca 


'5:  IF    BL=0    T 


MID»(LS,3, 1) 

ID«(L«,4) 

IF    ASC(i-t)>57    THEN    260 

line   riLiniber, 
iDinand 

BL=INBTR(L*," 

HEN  BL»=L»:GOTO  206  ELSE  B 
L»=LEFT«<L«,BL-1) 
LNUM=VflL<BL*) s TeXT*=MID* (L 
«,LEN(STR*(LNUM) )+l) 
IF  TEXTt=""  THEN  GDBUB  540 
:IF  LNUM=LNUM(P)  THEN  GOSU 
B  560: GOTO  150  ELBE  1S0 
CKSUM=0:FDR  1=1  TD  LEN(L») 
: CKSUM= ( DKSUM+ASC ( M I D* ( L» , 
I))*I>  AND  255: NEXT! LOCATE 

Y, 1:PRINT  CHR$(63+CKSUM/1 
6)+CHR»(65+(CKSUM  AND  15)) 
+"  "+L» 

GQSUB  540: IF  LNUM(P)=LNUM 
THEN  L»(P)=TEXT«:QOT0  150 
'replace  line 
GDSUB  5B0:GQTO  150  "insert 

the  line 
TEXT*="":FOR  1=1  TO  LEN(L* 
):A=ASC(HID*<L*,I> ) ! TEXT»= 
TEXT«+CHR*tA+32»(A>96  AND 
A<123) ) :NEXT 

DELIMITER=INSTR(TEXT*, "  ") 
: CDMMAND*=TEXT*: ARB*=" " : IF 

DELIMITER  THEN  COMMAND* =L 
EFT»  <TEXT*, DELIMITeR-1 ) j  AR 
Q*=MID»(TEXT«,DELIMITER+1> 

ELSE  DELIMITER=INSTR(TEXT 
«,CHR*<34)):IF  DELIMITER  T 
HEN  CQMMAND»=LEFTS ( TEXT* , D 
EL I M I TER- 1 ) : ARG*=MI D» ( TE  XT 
*, DELIMITER) 

IF  COMMftND»<>"LIST"  THEN  4 
10 
OPEN  "scrn:"  FOR  OUTPUT  AS 

«i 
IF  AR6*=""  THEN  FIRBT=0:P= 
MflX-l:GOTO  340 
DELIMITER=INBTR(ARG*, "-") : 
IF  DELIMITER=0  THEN  LNUM=V 
AL<AR6«>:G0SUB  S40:FIRST=P 
iGOTQ  340 

FIRST=VAL(LeFT*(ARG«,DELIM 
ITER) ):LAST=VAL(MID*(ARG», 
DELIMITER+1) ) 

LNUM=FI RST : GDSUB  540 : F I RST 
=P:LNUM=LAST: GOSUB  540 : I F 
P=0  THEN  P=MAX-1 
FOR  X=FIRST  TO  P:N»=MID»(S 
TR*CLNUM(X) ) ,2)+"  " 
IF  CKFLAG=0  THEN  A»="":60T 

0  370 
CKSUM=0;ftS=:N«+L*CX):FOR  1  = 

1  TO  LEN(A*) sCKSUM=(CKSUM+ 
ASCiMID*(A*,I) )«I)  AND  255 
: NEXT: A«=CHR* (65+CKSUM/ 16) 
+CHR«(65+(CKSUM  AND  15))+" 

li 

PRINT  #1,A»+N*+L»(X) 

IF  INKEY»<>""  THEN  X=P 

NEXT  : CLOSE  »i:CKFLA6=0 

GOTO  130 

IF  COMMAND*="LLIST"  THEN  P 

PEN  "Iptt:"  FOR  OUTPUT  AS 

#1:OOTO  300 

IF  COMMAND*=" CHECK"  THEN  C 

KFLAG^liGDTO  290 

IF    COMMANDSO-'SAVE"    THEN    4 

50 

440  GOSUB  600: OPEN  AR6*  FDR  DU 

TPUT  AS  #1:AR6*= GOTO  30 

0 

450  IF  C0MMAND»<>"LOAD"  THEN  4 
90 


280 
290 
300 
310 

320 

330 

340 
350 
360 


370 
3B0 
390 
400 
410 


420 


430 


460 
470 


480 
490 


500 

510 

515 

517 
520 

540 

560 

5S0 

600 
610 

620 

630 
640 

650 


GOSUB  600: OPEN  ARG«  FOR  IN 

PUT  AS  #1:MAX=0:P=0 

WHILE  NOT  EOF{I):LINE  INPU 

T  #1,L*:BL=INBTR(L«, "  "):B 

L*=LEFT« (L$ , BL-i ) : LNUM (P) = 

UAL (BL«) : L» ( P) =MID« (L«, LEN 

(STR*  ( VAL  (BL*) )  >  +1 ) :  P-=P+1 : 

MEND 

MAX=P: CLOSE  «l:GDTO  130 

IF  CDMMAND«="NEW"  THEN  INP 

UT  "Erase  program   -   Are  yo 

u  »ure";L»!lF  LEFT»(L», 1)= 

"y"  OR  LEFT»CL»,1)="Y"  THE 

N  MAX-0: LNUM {0) =65536!: GOT 

O  130: ELSE  130 

IF  COMMAND*="BASIC"  THEN  C 

OLOR  7, 0,0: ON  ERROR  GOTO  0 

: CLS: END 

IF  COMMAND*<> "FILES"  THEN 

520 

IF  flR6S=""  THEN  ARGS='-fl:  " 

ELSE  SEL-1: GOSUB  600 

FILES  ARG»:GOTO  130 

PRlNT"Syntax  error "sBDTD  1 

30 

P=0: WHILE  LNUM>LNUM(P)  AND 

P<MAX: P=P+1 : WEND: RETURN 
MAX=MAX-l:FOR  X=P  TO  MAXsL 
NUM ( X ) =LNUM ( X+1 ) : L»  <  X ) =L*  < 
X+1): NEXT; RETURN 
MAX=MAX+1:FDR  X=MAX  TO  P+1 

STEP  -1:LNUM(X)=LNUM(X-1) 
J  L» ( X ) =L» ( X- 1 ) : NEXT ; L»  <  P )  = 
TEXT*:  LNUM  tP)  -"LNUM:  RETURN 
IF  LEFT*(ARG*,1)<>CHR»(34) 

THEN  520  ELSE  AR6»=MID»{A 
RG«,2) 
IF  RIGHT*<ARe*,l)=CHRt{34) 

THEN  ARG*=LEFT*(ARG*,LEN( 
AR6«)-1) 

IF  SEL=0  AND  INSTRCARG*,". 
")=0  THEN  ARG*=ARG«+".BAS" 
SEL=0: RETURN 

CLOSE  # 1 : CKFLAG=0 : PR I NT " St 
": RETURN  150 
"Error  *"; ERR: RESUME 


opped. 

PRINT 

150 


Program  3:  Commodore 
Proofreader 

By  Philip  Nelson,  Assistant  Editor 

10    VEC=PEEKC772)+256*PEEK(773) 

:LO=43:HI=44 
20    PRINT    "AUTOMATIC    PROOFREADE 

R   FOR    "jsIF   VEC=42364    THEN 

(SPACE) PRINT    "C-64" 
30    IF    VEC=50556    THEN    PRINT    "VI 

C-20" 
40  IF  VEC=35158  THEN  GRAPHIC  C 

LRrPRINT    "PI4US/4    &    16" 
50    IF   VEC=17165    THEN    LO=45:HI= 

46:GRAPHIC    CLR:PRINT"128" 
60    SA=(PEEK(IvO)+256*PEEKChI)  )  + 

6iADR=SA 
70  FOR  J«0  TO  166SREAD  BYT:POK 

E    ADR,BYTiADR=ADR+l !CHK=CHK 

+BYT:NEXT 
80    IF    CHKO20570    THEN    PRINT    "* 
ERROR*    CHECK    TYPING    IN    DATA 
STATEMENTS " : END 
90    FOR   J=l    TO    5:READ    RF,r.F,HF: 

RS=SA+RF;HB=INT(RS/256):LB= 

RS-(256*HB) 
100    CHK=CHK+HF+LF+HF:POKE   SA+L 

F,LB:POKE    SA+HF, HB:NEXT 
110    IF    CHK<>22054    THEN    PRINT    " 

*  ERROR*    RELOAD    PROGRAM   AND 


{SPACE] CHECK    FINAL    LINE"! El 

D 
120    POKE    SA+149,PEEK(772) :POKE 

SA+150,PEEK(773) 
130    IP   VEC=17165    THEN    POKE    SA+ 

14,22  SPOKE    SA+X8,23!POKESA+ 

29,224:POKESA+139,224 
140    PRINT    CHR$(147) ;CHRS(17) ;" 

PROOFREADER   ACTIVE"; SYS    SA. 
150    POKE    HI,PEEK(HI)+l:POKE    (P 

EEK(L0)+256*PEEK(HI) )-l,0 :N 

EW 
160    DATA    120,169,73,141,4,3,16 

9,3,141,5,3 
170    DATA   88,96,165,20,133,167, 

165,21,133,168,169 
180    DATA    0,141,0,255,162,31,18 

1,199,157,227,3 
190   DATA   202,16,248,169,19,32, 

210,255,169,18,32 
200    DATA  210,255,160,0,132,180 

,132,176,136,230,180 
210    DATA    200,185,0,2,240,46,20 

1,34,208,8,72 
220   DATA   165,176,73,255,133,17 

6,104,72,201,32,208 
230    DATA    7,165,176,208,3,104,2 

08,226,104, 166,180 
240    DATA    24,165,167,121,0,2,13 

3,167,165,168,105 
250    DATA    0,133,168,202,208,239 

,240,202,165,167,69 
260    DATA    168,72,41,15,168,185, 

211,3,32,210,255 
270    DATA    104,74,74,74,74,168,1 

85,211,3,32,210 
280    DATA    255,162,31,189,227,3, 

149,199,202,16,248 
290    DATA    169,146,32,210,255,76 

,86,137,65,66,67 
300    DATA    68,69,70,71,72,74,75, 

77,80,81,82,83,88 
310    DATA    13,2,7,167,31,32,151, 

116,117,151,128,129,167,136 

,137 

Program  4:  Apple 
Proofreader 

By  Tim  Victor,  Editorial  Programmer 

IB  C  =  0:  FOR  I  =  76B  TO  768  + 

68:  READ  A:C  =  C  +  A:  POKE  I 

,A:  NEXT 
20  IF  C  <  >  7258  THEN  PRINT  "ER 

ROR  IN  PROOFREADER  DATA  STAT 

EMENTS":  END 
30  IF  PEEK  (190  «  256)  <  >  76  T 

HEN  POKE  56,0:  POKE  57,3:  CA 

LL  1002;  SOTO  50 
40  PRINT  CHR*  (4);"1N#A*300" 
50  POKE  34,0:  HOME  :  POKE  34,1: 
VTAB  2;  PRINT  "PROOFREADER 

INSTALLED" 
60  NEW 

100  DATA  216,32,27,253,201,141 
110  DATA  208,60,138,72,169,0 
120  DATA  72,189,255,1,201,160 
130  DATA  240,8,104,10,125,255 
140  DATA  1,105,0,72,202,208 
IS0  DATA  238,104,170,41,15,9 
160  DATA  48,201,58,144,2,233 
170  DATA  57,141,1,4,138,74 
180  DATA  74,74,74,41,15,9 
190  DATA  48,201,58,144,2,233 
200  DATA  57,141,0,4,104,170 
210  DATA  169,141,96 


e 
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mil  y  Machine  Language  Entry  Program 


For  Commodore  64 


Ottis  Cowper,  Technical  Editor  HlH 

"MIX"  IS  a  labor-saving  utility  that  ailmvs 
almost  fail-safe  entry  of  Commodore  64 
machine  language  programs. 


Type  in  and  save  some  copies  of  MLX — 
you'U  want  to  use  it  to  enter  future  ma- 
chine langauge  (ML)  programs  from 
COMPUTE!.  When  you're  ready  to  enter 
an  ML  program,  load  and  run  MLX.  It 
asks  you  for  a  starting  address  and  an 
ending  address.  These  addresses  appear 
in  the  article  accompanying  the  MLX- 
format  program  listing  you're  typing. 

If  you're  unfamiliar  with  machine 
language,  the  addresses  (and  all  other 
values  you  enter  in  MLX)  may  appear 
strange.  Instead  of  the  usual  decimal 
numbers  you're  accustomed  to,  these 
numbers  are  in  hexadecim.il — a  base  16 
numbering  system  commonly  used  by 
ML  programmers.  Hexadecimal — hex 
for  short — includes  the  numerals  0-9 
and  the  letters  A-F.  But  don't  worry — 
even  if  you  know  nothing  about  ML  or 
hex,  you  should  have  no  trouble  using 
MLX. 

After  you  enter  the  starting  and  end- 
ing addresses,  you'll  be  offered  the  op- 
tion of  clearing  the  workspace.  Choose 
this  option  if  you're  starting  to  enter  a 
new  listing.  If  you're  continuing  a  listing 
that's  partially  typed  from  a  previous 
session,  don't  choose  this  option. 

A  functions  menu  will  appear.  The 
first  option  in  the  menu  is  ENTER 
DATA.  If  you're  just  starting  to  type  in  a 
program,  pick  this.  Press  the  E  key,  and 
type  the  lirst  number  in  the  first  line  of 
tiie  program  listing.  If  you've  already 
typed  in  part  of  a  program,  type  the  line 
number  where  you  left  off  typing  at  the 
end  of  the  previous  session  (be  sure  to 
load  the  partially  completed  program 
before  you  resume  entry).  In  any  case, 
make  sure  the  address  you  enter  corre- 
sponds to  the  address  of  a  line  in  the 
listing  you  are  entering.  Otherwise,  you'll 
be  unable  to  enter  the  data  correctly.  If 
you  pressed  E  by  mistake,  you  can  return 
to  the  command  menu  by  pressing  RE- 
TURN alone  when  asked  for  the  address. 
(You  can  get  back  to  the  menu  from  most 
options  by  pressing  RETURN  with  no 
other  input.) 

Entering  A  Listing 

Once  you're  in  Enter  mode,  MLX  prints 
the  address  for  each  program  line  for 
you.  You  then  type  in  all  nine  numbers 
on  that  line,  beginning  with  the  first  two- 
digit  number  after  the  colon  (:).  Each  line 
represents  eight  data  bytes  and  a  check- 


sum. Although  an  MLX-format  listing 
appears  similar  to  the  "hex  dump"  list- 
ings from  a  machine  language  monitor 
program,  the  extra  checksum  number  on 
the  end  allows  MLX  to  check  your 
typing. 

V^Tien  you  enter  a  Une,  MLX  recalcu- 
lates the  checksum  from  the  eight  bytes 
and  the  address  and  compares  this  value 
to  the  number  from  the  ninth  column.  If 
the  values  match,  you'll  hear  a  bell  tone, 
the  data  will  be  added  to  the  workspace 
area,  and  the  prompt  for  the  next  line  of 
data  will  appear.  But  if  MLX  detects  a 
typing  error,  you'll  hear  a  low  buzz  and 
see  an  error  message.  The  line  will  then 
be  redisplayed  for  editing. 

invalid  Ctiaracters  Banned 

Only  a  few  keys  are  active  while  you're 
entering  data,  so  you  may  have  to  un- 
learn some  habits.  You  do  not  type  spaces 
between  the  columns;  MLX  automatical- 
ly inserts  these  for  you.  You  do  not  press 
RETURN  after  typing  the  last  number  in 
a  line;  MLX  automatically  enters  and 
checks  the  line  after  you  type  the  last 
digit. 

Only  the  numerals  0-9  and  the  let- 
ters A-F  can  be  typed  in.  If  you  press  any 
other  key  (with  some  exceptions  noted 
below),  you'll  hear  a  warning  buzz.  To 
simplify  typing,  a  numeric  keypad  is  now 
incorporated  in  the  listing.  The  keypad  is 
active  only  while  entering  data.  Address- 
es must  be  entered  with  the  normal  letter 
and  number  keys.  The  figure  below 
shows  the  keypad  configuration: 
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1                    " 

Space 

MLX  checks  for  transposed  charac- 
ters. If  you're  supposed  to  type  in  AO  and 
instead  enter  OA,  MLX  will  catch  your 
mistake.  There  is  one  error  that  can  slip 
past  MLX:  Because  of  the  checksum  for- 
mula used,  MLX  won't  notice  if  you  acci- 
dentally type  FF  in  place  of  00,  and  vice 


versa.  And  there's  a  very  slim  chance  that 
you  could  garble  a  line  and  stiU  end  up 
with  a  combination  of  characters  that 
adds  up  to  the  proper  checksum.  How- 
ever, these  mistakes  should  not  occur  if 
you  take  reasonable  care  whUe  entering 
data. 

Editing  Features 

To  correct  typing  mistakes  before  finish- 
ing a  line,  use  the  INST/DEL  key  to 
delete  the  character  to  the  left  of  the 
cursor.  (The  cursor-left  key  also  deletes.) 
If  you  mess  up  a  line  really  badly,  press 
CLR/HOME  to  start  the  line  over.  The 
RETURN  key  is  also  active,  but  only 
before  any  data  is  typed  on  a  line.  Press- 
ing RETURN  at  this  point  returns  you  to 
the  command  menu.  After  you  type  a 
character  of  data,  MLX  disables  RETURN 
until  the  cursor  returns  to  the  start  of  a 
line.  Remember,  you  can  press  CLR/ 
HOME  to  quickly  get  to  a  line  number 
prompt. 

More  editing  features  are  available 
when  correcting  Lines  in  which  MLX  has 
detected  an  error.  To  make  corrections  in 
a  line  that  MLX  has  redisplayed  for  edit- 
ing, compare  the  line  on  the  screen  with 
the  one  printed  in  the  listing,  then  move 
the  cursor  to  the  mistake  and  type  the 
correct  key.  The  cursor  left  and  right  keys 
provide  the  normal  cursor  controls,  (The 
INST/DEL  key  now  works  as  an  alterna- 
tive cursor-left  key.)  You  cannot  move 
left  beyond  the  first  character  in  the  line. 
If  you  try  to  move  beyond  the  rightmost 
character,  you'U  reenter  the  line.  During 
editing,  RETURN  is  active;  pressing  it 
tells  MLX  to  recheck  the  line,  You  can 
press  the  CLR/HOME  key  to  clear  the 
entire  Une  if  you  want  to  start  from 
scratch,  or  if  you  want  to  get  to  a  line 
number  prompt  to  use  RETURN  to  get 
back  to  the  menu. 

Display  Data 

The  second   menu  choice,  DISPLAY 

DATA,  examines  memory  and  shows  the 
contents  in  the  same  format  as  the  pro- 
gram listing  (including  the  checksum). 
When  you  press  D,  MLX  asks  you  for  a 
starting  adclress.  Be  sure  that  the  starting 
address  you  give  corresponds  to  a  line 
number  in  the  listing.  Otherwise,  the 
checksum  display  v/iU  be  meaningless. 
MLX  displays  program  lines  until  it 
reaches  the  end  of  the  program,  at  which 
point  the  menu  is  redisplayed.  You  can 
pause  the  display  by  pressing  the  space 
bar.  (MLX  finishes  printing  the  current 
line  before  halting.)  Press  space  again  to 
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restart  the  display.  To  break  out  of  the 
display  and  get  back  to  the  menu  before 
the  ending  address  is  reached,  press 
RETURN. 

Other  Menu  Options 

Two  more  menu  selections  let  you  save 
programs  and  load  them  back  into  the 
computer.  These  are  SAVE  FILE  and 
LOAD  FILE;  their  operation  is  quite 
straightforward.  When  you  press  S  or  L, 
MLX  asks  you  for  the  filename.  You'll 
then  be  asked  to  press  either  D  or  T  to 
select  disk  or  tape. 

You'll  notice  the  disk  drive  starting 
and  stopping  several  times  during  a  load 
or  save.  Don't  panic;  this  is  normal  be- 
havior. MLX  opens  and  reads  from  or 
writes  to  the  file  instead  of  using  the 
usual  LOAD  and  SAVE  commands.  Disk 
users  should  also  note  that  the  drive 
prefix  0:  is  automatically  added  to  the 
filename  (line  750),  so  this  should  not  be 
included  when  entering  the  name.  This 
also  precludes  the  use  of  @  for  Save- 
with-Replace,  so  remember  to  give  each 
version  you  save  a  different  name. 

Remember  that  MLX  saves  the  en- 
tire workspace  area  from  the  starting  ad- 
dress to  the  ending  address,  so  the  save 
or  load  may  take  longer  than  you  might 
expect  if  you've  entered  only  a  small 
amount  of  data  from  a  long  listing.  When 
saving  a  partially  completed  listing,  make 
sure  to  note  the  address  where  you 
stopped  typing  so  you'll  know  where  to 
resume  entry  when  you  reload. 

MLX  reports  the  standard  disk  or 
tape  error  messages  if  any  problems  are 
detected  during  the  save  or  load,  (Tape 
users  should  bear  in  mind  that  Commo- 
dore computers  are  never  able  to  detect 
errors  during  a  save  to  tape.)  MLX  also 
has  three  special  load  error  messages: 
INCORRECT  STARTING  ADDRESS, 
which  means  the  file  you're  trying  to 
load  does  not  have  the  starting  address 
you  specified  when  you  ran  MLX;  LOAD 
ENDED  AT  address,  which  means  the  file 
you're  trying  to  load  ends  before  the 
ending  address  you  specified  when  you 
started  MLX;  and  TRUNCATED  AT 
ENDING  ADDRESS,  which  means  the 
file  you're  trying  to  load  extends  beyond 
the  ending  address  you  specified  when 
you  started  MLX.  If  you  see  one  of  these 
messages  and  feel  certain  that  you've 
loaded  the  right  file,  exit  and  rerun  MLX, 
being  careful  to  enter  the  correct  starting 
and  ending  addresses. 

The  QUIT  menu  option  has  the  ob- 
vious effect — it  stops  MLX  and  enters 
BASIC,  The  RUN/STOP  key  is  disabled, 
so  the  Q  option  lets  you  exit  the  program 
without  turning  off  the  computer.  (Of 
course,  RUN/STOP-RESTORE  also  gets 
you  out.)  You'll  be  asked  for  verification; 
press  Y  to  exit  to  BASIC,  or  any  other  key 
to  return  to  the  menu.  After  quitting,  you 


can  type  RUN  again  and  reenter  MLX 
without  losing  your  data,  as  long  as  you 
don't  use  the  clear  workspace  option, 

Ttie  Finished  Product 

When  you've  fmished  typing  all  the  data 
for  an  ML  program  and  saved  your  work, 
you're  ready  to  see  the  results.  The  in- 
structions for  loading  and  using  the  fin- 
ished product  vary  from  program  to 
program.  Some  ML  programs  are  de- 
signed to  be  loaded  and  run  like  BASIC 
programs,  so  all  you  need  to  type  is 
LOAD  "filename",^  for  disk  or  LOAD 
"filename"  for  tape,  and  then  RUN,  Such 
programs  will  usually  have  a  starting 
address  of  0801  for  the  64.  Other  pro- 
grams must  be  reloaded  to  specific  ad- 
dresses with  a  command  such  as  LOAD 
"filename" ,8,1  for  disk  or  LOAD  "file- 
name",l,l  for  tape,  then  started  with  a 
SYS  to  a  particular  memory  address.  On 
the  Commodore  64,  the  most  common 
starting  address  for  such  programs  is 
49152,  which  corresponds  to  MLX  ad- 
dress COOO.  In  either  case,  you  should 
always  refer  to  the  article  which  accom- 
panies the  ML  listing  for  information  on 
loading  and  running  the  program. 

An  Ounce  Of  Prevention 

By  the  time  you  finish  typing  in  the  data 
for  a  long  ML  program,  you  may  have 
several  hours  invested  in  the  project. 
Don't  take  chances — use  our  "Automatic 
Proofreader"  to  type  the  new  MLX,  and 
then  test  your  copy  thoroughly  before  first 
using  it  to  enter  any  significant  amount  of 
data.  Make  sure  all  the  menu  options 
work  as  they  should.  Enter  fragments  of 
the  program  starting  at  several  different 
addresses,  then  use  the  Display  option  to 
verify  that  the  data  has  been  entered 
correctly.  And  be  sure  to  test  the  Save 
and  Load  options  several  times  to  ensure 
that  you  can  recaU  your  work  fi:om  disk 
or  tape.  Don't  let  a  simple  typing  error  in 
the  new  MLX  cost  you  several  nights  of 
hard  work. 


MLX  For  Commodore  64 

SS  1.0  REM  VERSION  1.1.:  LINES  8 
30,950  MODIFIED,  LINES  4 
35-487  ADDED 
EK  .1-00  POKE  56,50:CLR!DIM  IN?, 

I,J,A,B,AS,BS,A(7),N$ 
DM  1.10  C4=43!C6  =  -1.6!C7=7:Z2=2:Z 

4=254 :Z5=255i 26=256 :Z7= 

127 
CJ  .1.20  FA=PEEK(45)+Z6*PEEK(46) 

iBS=PEEK(55)+Z6*PEEK(56 

)  :H5  =  "0,'123456789ABCDEF" 

sa  .130  R$=CHR5 ( 13 )  :L?=" Cleft]" 

:SS="  ":D5=CHR?(20) !Z$= 
CHR5(0)!T$="U3  RIGHT)" 

CQ  140  SD=54272:FOF  I=SD  TO  SD 
+23:POKE  1,0 iNEXTrPOKE 
( SPACE 3SD+24, 15 :POKE  78 
8,52 

FC  150  PRINT "{CLR3"CHR$( 142 )CH 
R5O)!P0KE  53280, 15  :POK 


EJ  160 


ML 


FR  170 


JB  li 


GF  190 


KR  200 


PG  210 


DR  220 


PRINT  T9"  (RED}{RVSJ 

(2  SPACES  J  is  03 

12  SPACESJ"SPC(28)" 
(2    SPACES) (off) (BLU] 
X    II     {REDlfRVS) 

{2    SPACES  r'SPC(  28)" 
fl2    SPACES H BLU 1" 
PRINT" (3    DOWNj 

13  SPACES ICOMPUTEl 'S    MA 
CHINE   LANGUAGE    EDITOR 
{3    DOWN}" 

PRINT "{BLK) STARTING  ADD 
RESSB43"; :GOSUB300:SA=A 
D:GOSUB1040:IF  F  THENIB 
0 

PRINT"lBLK) {2  SPACESlEN 
DING  ADDRESSE43"; jGOSUB 
300 : EA=AD: GOSUB1030 : IF 
tSPACElF  THEN190 
INPUT"  {3  DOWNHbLKJCLEA 
R  WORKSPACE  [Y/N]i4r'!A 
?:IF  LEFT?(A$,1)<>"Y"TH 
Et?220 

PRINT"  (2  DOWNHbLU)W0RK 
INC.. ."; :FORI=BS  TO  BS+ 
EA-SA+7 SPOKE  I,0!NEXT:P 
RI NT "DONE" 

PRINTTAB(10)"{2    DOWN) 
iBLKltRVS]    MLX    COMMAND 
{SPACE IMENU     {DOWNlg45": 
PRINT    T$"{RVSjEtOFFlNTE 
R    DATA" 

PRINT    rS"{RVS}D(OFF}lSP 
LAY    DATA": PRINT    T? " 
(RVS)L{OFFjOAD    FILE" 
PRINT    T5"{RVS jS(OFF}AVE 

FILE":PRINT    T$"1rVS)Q 
{OFF)UIT{2    DOWNHBLkJ" 
GET    A?: IF   AS=N5    THEN2  50 
A=0:FOR    1=1    TO    5: IF    A$= 
MID?( "EDLSQ",I,1)THEN    A 
=1:1=5 

NEXT:ON  A  GOTO420 , 610 ,6 
90  ,  700 , 280 :GOSUB1050 :G0 
TO250 

PRINT"{RVSJ  quit  ":INPU 
T"{D0WN)|43ARE    YOU    SURE 

[Y/N]"fAS!lF    LEFT?(A$, 
1)<>"Y"THEN220 
POKE   SD+24,0:END 
INS=NS!AD-0  slNPUTIKSilF 
LEN(  IN?  )  0  4THENRETURN 
B5=IN$ :GOSUB320 :AD=A: BS 
-HID5 { 1N5 , 3 ) SGOSUB320 : A 
D=AD*  256+A:RETURN 
A=0:FOR   J=l    TO    2:AS=MID 
S(B?,J,1) iB=ASC(A5}-C4+ 
(A$>"@")*C7iA=A*C6+B 
IF    B<0    OR    B»15    THEN   AD= 
0sA=-l:J=2 
NEXT: RETURN 

B=INT(A/C6) SPRINT  MIDS( 
H? , B+ 1 , 1 ) ! : B=A-B*C6 : PRI 
NT  MID$(H$,B+1,1);  ;RETU 
RN 

A=INT(AD/Z6) :GOSUB350jA 
=AD-A*Z6 :GOSUB3  50 (PRINT 


BE    370    CK=INT(AD/Z6) :CK=AD-Z4* 

CK+Z5*(CK>Z7) :GOTO390 
PX    380    CK=CK*Z2+Z5*(CK>Z7)+A 
JC    390    CK=CK+Z5*(CK>Z5) :RETURN 
QS    400    PRINT" (DOWN)STARTING    AT 

i43";:GOSUB300:IF    IN5<> 

N?    THEN   GOSUB1030:IF    F 

{SPACE JTHEN4 00 
EX    410    RETURN 
HD    420    PRINT"{RVSJ    ENTER    DATA 

{SPACE j "SGOSUB400: IF    IN 

$=N$    THEN220 
JK    430    OPEN3,3:PRINT 
SK    440    POKE198,0:GOSUB360sIF   F 

E    53281,15 


BD 

230 

JS 

240 

JH 

250 

HK 

260 

FD 

270 

EJ 

280 

EM 

290 

JX 

300 

KF 

310 

PP 

320 

JA 

330 

GX 

340 

CH 

350 

RR 

360 
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THEN  PRINT  IN? SPRINT" 

[UP] 15  RIGHT}" ! 
GC  450  FOR  1=0  TO  24  STEP  3:B$ 

=S$:FOR  J=l  TO  2!lF  F  T 

HEN    B$=MID5(IN5,I+J,1) 
HA    460    PRINT"  CrVST'BJL?  ;  :IF    I< 

24THEN    PRINT "(off)" ; 
HD    470    GET    A?: IF    A$=N$    THEN470 
FK    480    1F(A$>"/"ANDA?<"!")0R(A 

?>"@"ANDA5<"G" )THEN540 
GS    485    A=-(A$="M")-2*(A$=",")- 

3*(A$=".")-4*(A5="/"}-5 

*(A$="J")-6*(AS="K") 
FX   486    A=A-7*(A?  =  "L")-8*(A?t.": 

")-9*(A5="U")-10*(AS="I 

" ) -11* ( A$="0" ) -1 2* ( AS=" 

P") 
CM    487    A=A-1.3*tA?=S?)  :IF    A   THE 

N  A?=MID$("ABCD123E456F 

0",A,.l)  :GOTO    540 
MP    490    IF    A5=R5    AND( (I=0)AND(J 

=1)0R    F)THEN    PRINT    B? ; ! 

J=2:NEXT:1=24!GOTO5  50 
KC    500    IF   A$="(HOME}"    THEN    PRI 

NT    B5!j=2:NEXTiI=24sNEX 

T:F=0!GOTO440 
MX    510    IF (A?=" [RIGHT )")ANDF    TH 

ENPRINT    B?L5i SGOTO540 
GK    520    IF    A?<>L5    AND    AjOD?    OR 

((I=0)AND(J=1) )THEN    GOS 

UB1060:GOTO470 
HG    530    AS=L?+S?-s-L5:PHINT    B?L$,- 

:J=2-J:IF    J    THEN    PRINT 

(SPACEJL?; : 1=1-3 
OS    540    PRINT    A$;!NEXT    JsPRINT 

[ SPACE } S$  r 
PM    550    NEXT    I:PRINT:PRINT"{UP} 

[5    RIGHT}"; :INPUT#3, IN? 

sIF    IN§=N?    THEN    CLOSE 3 s 

GOTO220 
QC    560    FOR    1=1    TO   25    STEPS :B5= 

MID$(IN$ ,1) :GOSUB320:1F 
I<25    THEN    GOSUB380:A(I 

/3)=A 
PK    570    NEXT:  IF   AOCK    THEN    GOSU 

B1060: PRINT "{elk} { RVS } 

{SPACE) ERROR:     REENTER   L 

INE    B4i":F=l:GOTO440 
HJ    580    GOSUB10a0:B=BS+AD-SA:FO 

R    1=0    TO    7:P0KE    B+I,A(I 

) :NEXT 
QQ    590   AD=AD+8:IF   AD>EA   THEN    C 

LOSE3 :PRIHT" {DOWN} iBLU) 

**    END    OF    ENTRY    **[BLK) 

[2    DOWN) ":GOTO700 
GQ    600    F=0:GOTO440 
QA   610    PRINT" (CLR) {DOWN} (HVS) 

[SPACE} DISPLAY    DATA    ":G 

OSUB400:IF    IN5=N?    THEN2 

20 
RJ    620    PRINT"{D0WN} {BLU}PRESS: 
[RVS} SPACE (OFF)    TO    PAU 

SE,     {RVS} RETURN {OFF)    TO 
BREAKS 4|{ DOWN)" 
KS    630    GOSUB360:BaBS+AD-SAsFOR 

I=BTO    B+7:A=PEEK(I) :GOS 

UB350:GOSUB380 rPRINT   SS 

CC    640    NEXTsPRINT"  {RVS}"  :  iA>=CK 

:GOSUB350;PRINT 
KH    650    F=1:AD=AD+8:IF    AD>EA   TH 

ENPRINT "{ DOWN ) {BLU}**    E 

NO    OF    DATA    ** " :GOTO220 
KC    660    GET    A$:IF   A$=R$    THEN   GO 

SUB1080SGOTO220 
EQ    670    IF    A$=S$    THEN    F=F+1 :GOS 

UB10a0 
AD   680    ONFGOTO630,660 ,630 
CM    690    PRI NT "(DOWN) {RVS)    LOAD 

{ SPACE )DATA    " :0P=1 iGOTO 

710 
PC    700    PRINT "(DOWN) {RVS}    SAVE 


[SPACE} FILE    ":OP=0 
RX    710    IN5=N5:INPUT"[DOWN)FILE 
NAMEE4i";IN?!lP    1N5=N5 

{ space }then220 
pr  720  f^0:print"[down}{blk} 

{rvs}t[off}ape  or  [RVS) 

D{0FF}ISK:  Ml"; 
FP  730  GET  A?  I IF  AS""T"THEN  PR 

INT "T { DOWN ) " : GOTO880 
HQ  740  IF  A?<>"D"THEN7  30 
HH  750  PRINT"D{DOWN)":0PEN15,8 

,15, "10: ":B=EA-SA:IN5=" 

0:"+IN|:IF  OP  THEN810 
SQ  760  OPEN  1,8,8,IN5+",P,W":G 

OSUB860:IF  A  THEN220 
FJ  770  AH=INT(SA/256) :AL=SA-(A 

H*256) :PRINT#1,CHRS(AL) 

f CHR$(AH) ; 
PE    780    FOR    1=0    TO    B: PRINT* 1,CH 

R5(PEEK(BS+I)) ; :IF    ST    T 

HEN800 
FC    790    NEXT:CLOSEl:CLOSE15!GOT 

0940 
GS    800    GOSUB1060:PRINT"[DOWN) 

(BLK) ERROR   DURING    SAVE: 

Mi" !GOSUBa60 :GOTO220 
MA    810    OPEN    l,a,8,IN?+",P,R":G 

OSUB860!lF    A   THEN220 
GE    820    GET#1,A$,B?:AD=ASC(A$4-Z 

?)+256*ASC(B?+Z?) !lF   AD 

<>SA    THEN    F=1:GOTO850 
RX    830    FOR    1=0    TO    B:GET#1,A?:P 

OKE    BS+I,ASC(A?+Z5) !lF( 

I<>B)AND    ST    THEN    F=2sAD 

=I:I=B 
FA   840    NEXTilF    ST064    THEN    F=3 
FQ    850    CD3SE1  :CL0SE15  :0N    ABS{F 

>0)+l    GOTO960,970 
SA   860    INPUT#15,A,A$:IF    A  THEN 
CLOSEl :CL0SE1S :GOSUB10 

60:PRINT"{RVS)ERRQR:     "A 

$ 
GQ    870    RETURN 
EJ    880    POKE183,PEEK(FA+2) sPOKE 

137,PEEKCFA+3 ) :P0KE188, 

PEEK{FA+4) :IFOP=0THEN92 

0 
HJ    890    SYS    63466:IF(PEEK(783)A 

NDDTHEN    GOSUB1060:PRIN 

T"{D0WN){RVS)    FILE    NOT 

[ SPACE }FOUND    " :GOTO690 
CS    900   AD=PEEK(829)+256*PEEK(8 

30):  IF   ADOSA    THEN    F=l: 

GOTO970 
SC    910    A=PEEK(831)+256*PEEK(83 

2)-l :F=F-2*(A<EA)-3*(A> 

EA) :AD=A-AD:GOTO930 
KM    920   A=SA!B=EA+1sGOSUB1010;P 

OKE780,3:SYS    63338 
JF   930   A=BS:B=BS+(EA-SA)+1:G0S 

UB1010:ON    op    GOTO950:SY 

S    63  5  91 
AE    940    GOSUB1080:PRINT"[BLU}** 
SAVE   COMPLETED    **'":GOT 

0220 
XP    950    POKE.1 47,0: SYS    63562: IF 

( SPACE }ST>0    THEN970 
FR    960    GOSUB10a0:PRINT"{BLU)** 
LOAD    COMPLETED    **"!GOT 

0220 
DP    970    GOSUB1060 : PRINT "(BLK) 

I RVS) ERROR    DURING    LOAD: 

(DOWNli4r':0N    F    GOSUB98 

0,990, 1000 :GOTO220 
PP    980    PRINT "INCORRECT    STARTIN 

G    ADDRESS     ( " ; :GOSUB360 s 

PRINT")": RETURN 
GR    990    PRINT "LOAD    ENDED    AT    ";: 

AD=SA+ADsGOSUB360:PRINT 
D5: RETURN 
FD    1000    PRINT"TRUNCATED    AT    END 
ING    ADDRESS ": RETURN 


RX    1010    AH=lNT(A/256) :AL=A-(AH 

*256) :POKE193,AL:POKEl 

94,  AH 
FF    1020   AH=INT(B/256) sAL=B-(AH 

*256) !POKE174,AL:POKEl 

75,AH:RETURN 
FX    1030    IF    AD<SA    OR   AD>EA   THEN 

1050 
HA   1040    IF(AD>511    AND    AD<40960 

)OR{AD>49151    AND  AD<53 

248) THEN   GOSUB10a0:F=0 

: RETURN 
HC    1050    GOSUB1060:PRINT"[RVS) 

[ SPACE } INVALID   ADDRESS 
{ DOWN} [ BLK J " I F=l ! RETU 

RN 
AR   1060    POKE   SD+5,31:POKE    SD+6 

,208:POKE   SD,240jPOKE 

{SPACE JSD+l,4sP0KE    SD+ 

4,33 
DX    1070    FOR    S=l    TO    100:NEXT:GO 

TO1090 
PF    1080    POKE    SD+5,8:P0KE    SD+6, 

240: POKE   SD,0:POKE   SD+ 

l,90tPOKE   SD+4,17 
AC    1090    FOR    S=l    TO    100jNEXTsPO 

KE    SD+4,0:POKE    SD,0:PO 

KE    SD+ 1,0: RETURN 
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When  you  want  to  talk  computers. 


HOME  COMPUTERS. 


Atari  Computers 

520ST  Monochrome  System $619.00 

520ST  Color  System 789.00 

1040ST  Color  System 999.00 

800XL  64K  Computer 69.99 

65XE  64K  Computer 89.99 

130XE  132K  Computer 129.00 

Atari  Peripherals 

1010  Cassette  Drive 49.99 

1020  Color  Printer 29.99 

1050  Disk  Drive 129.00 

835  300  Baud  Modem 24.99 

850  Atari  Interface 109.00 

M301  300  Baud  Modem 39.99 

XM801   SOColumn  Printer 179.00 

XM804  ST  Printer 169.00 

ICD  PR  Connection 59.99 

Commodore  Computers 

C-64  64K  Computer 169.00 

C-64  Package  System 479.00 

C-128  128K  Computer 269.00 

C-128  Package  System 759.00 

Amiga  1000  256K  Computer 849.00 

Commodore  Peripherals 

1530  Data  Cassette 34.99 

1660  Commodore  Modem 59.99 

1670  Commodore  Modem 139.00 

1541   Disk  Drive 189.00 

1571   Disk  Drive 249.00 

1802  Color  Monitor 189,00 

1902  Color  Monitor 299.00 

Amiga  1010  31/2"  Ext.  Drive 229.00 

Amiga  1020  S'A"  Ext.  Drive 199.00 

Amiga  1080  RGB  Monitor 279.00 

C128  Universal  Monitor  Cable 13.99 

C128  512K  Expansion  Board 199.00 

PPI  Parallel  Printer  Interface 34.99 

Xetec  S/Graphix  8K 69.99 

Micro  R&D  MW350 44-99 

AT&T  6300 from  $1699.00 

Compaq from  1699.00 

Cordata from  899.00 

IBM-PC from  1099.00 

IBM-XT from  1699.00 

IBM-AT from  2699.00 

Leading  Edge from  999.00 

Sperry from  1299.00 

Zenith from  999.00 


MS/DOS  SYSTEMS. 


MULTIFUNCTION  CARDS. 


AST 

Six  Pak  Plus  PC/XT $169.00 

Six  Pak  Premium  PC/XT 349.00 

Advantage-AT  128K 339.00 

Everex 

EV-210  Evergrapfiics  Mono 139.00 

EV-640  Edge  Card 259.00 

Hercules 

Color  Card 159.00 

Graphics  Card 199.00 

Graphics  Card  Plus 209.00 

IDEAssodates 

IDE-5251  Local  Emulator 579.00 

Intel 

Intel  Above  Boards Call 

8087,  80872,  80287,  802878 Call 

Paradise 

Modular  Graphics  Card 269.00 

Color/Mono  Card 139.00 

Quad  ram 

Quad  Ega+  Graphics  Adapter.... 369.00 

Quadport-XT  I/O  Card 119.00 

Silver  Quadboard 239.00 

Microfazer  II  Print  Buffer 259.00 

STB 

Ega  Plus  w/Dr.  Halo 299.00 

Zuckerboard 

Color  Card  w/Parallel 89.99 

Monochrome  Card  w/Paraltel 99.99 

576K  Memory  Card 59.99 

Allied  Technology 

Apple  Half-Heights 109.00 

CMS 

Drive  Plus  20MB  Intemal  Card.... 399.00 

Everex 

Stream  60  60MB  Tape-Backup.... 749.00 

Indus 

Atari  GT  Disk  Drive 199.00 

Commodore  GT  Disk  Drive 199.00 

Iomega 

A210H  10  +  10  Bernoulli  Box 1899.00 

A220H  20-f20  Bemoulli  Box 2499.00 

Irwin 

110D  10  Meg  Tape  Backup 379.00 

Mountain  Computer 

Drive  Card  20MB  Intemal  Card,.. 689.00 

Racore  Jr.  Enhancements 

Jr.  Expansion  Chassis  w/DMA 319.00 

512K  Memory  Expansion  Card....  129,00 


DRIVES. 


PRINTERS. 


Canon 

LBP-8A1  Laser,  8  Page/Min $1899.00 

Citizen 

MSP-10  160  cps,  eOOoiumn 319.00 

MSP-15  160  cps,  132-Column 419.00 

MSP-20  200  cps,  8K  Buffer 349.00 

MSP-25  200  cps,  132-Column 539,00 

Premier  35  35  cps  Daisywheel,,,, 499,00 
C.itoh 

8510-SEP  Epson/IBM  BO-Column Call 

8310-SEP  Epson/IBM  80-Column Call 

Cordata 

The  Desktop  Printshop  Laser 2199.00 

Diablo 

Model  635  RO  Daisywheel 899.00 

Epson 

LX-86  120  cps,  9-Wire  Printhead.239.00 

l=X-85  160  cps,  80-Column Call 

FX-286  160  cps,  132-Column Call 

EX-800  300  cps,  80-Column Call 

LQ-800  180  cps,  24-Wire  Printhead..Call 
La2500  324  cps,  24-Wire  PrintheadCall 
Free  stand  &  book  with  Epson  Purchase 
Juki 

6100  10  cps  Daisywheel Call 

6200  30  cps  Daisywheel Call 

5510C  Color  Dot  Matrix Call 

NEC 

P5,  P6,  P7  Pinwriter  Series Call 

3550  35  cps  Spinwriter 779.00 

8850  55  Cps  Spinwriter 1099.00 

Okidata 

ML-182  120  cps,  80-Column. ..219.00 

ML-192  160  cps,  80-Column 319.00 

ML-193-1-  200  cps,  132-Column Call 

ML-292  200  cps,  80-Column Call 

ML-293  200  cps,  132-Column .....Call 

Panasonic 

KX-1091  120  cps,  80<;olumn Call 

KX-1092  180  cps,  7K  Buffer 339.00 

KX-1592  180  cps.  132-Column 439.00 

Star  MIcronics 

LV-1210  120  cps,  eOColumn 189.00 

SG-15  120  cps,  132-Column 379.00 

Texas  Instrument 

Tl-a55  150  cps,  SOColumn... 599.00 

TI-865  150  cps,  132-Column 749.00 

Toshiba 

P321  216  cps,  24-Pin  Printhead... 479.00 
P341  216  cps,  24-Pin  Printhead... 589.00 
P351  288  cps,  24'Pin  Printhead. 1049.00 
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When  you  want  to  talk  price. 


MODEMS. 


MONITORS. 


Amdek 

Video  310A  Amber  TTL $149.00 

Video  410A  AmiDer  TTL 159.00 

Color  600  RGB,  IBM  CGA.... 399.00 

Magnavox 

8CM515  RGB  IV1onitor-80 289.00 

7BIV1623  PC  Monitor-80 99.99 

NEC 

JB-1280  12"  Green  TTL 129.00 

JB-1285  12"  Amber  TTL 129.00 

JC-1401P3A  Muiti-Sync In  Stock 

Princeton  Graphics 

MAX-12  12"  Amber  TTL 169.00 

HX-12  12"  Color  RGB 429.00 

Quad  ram 

8460  Quadchrome  Enhanced 499.00 

Taxan 

640  12"  Hi-Res  RGB 529.00 

Teknika 

MJ-22  13"  RGB/Comp.  Hi-Res.... 279.00 

Zenith 

ZVM-1230  12"  Green  Composite... 99. 99 

ZVM-1330  13"  Color/RGB 459.00 

Anchor 

6480  C64/128  1200  Baud $119.00 

Omega  80  Amiga 129.00 

VM520  ST520/1040  1200  Baud...  139,00 

Expressi  PC-1200  Half  Card 149.00 

Everex 

Evercom  920  1200  Baud  Internal.  139.00 

Hayes 

Smartmodem  300  External 139.00 

Smartmodem  1200B  Internal 359.00 

Smartmodem  2400B  Internal 539.00 

Practical  Periphterals 

Practical  Modem  1200  External...  169.00 

Quadram 

Quadmodem  II  1200  Baud 299.00 

Supra 

MPP-1064  AD/AA  C64 69.99 

1200AT  1200  Baud  Atari 149.00 

Maxell 

MD-1  SS/DD  5Vi" $9.99 

MD-2  DS/DD  51/4" 12.99 

MD-2HD  Hi-Density  SVV 24.99 

Verbatim 

VE-1   SS/DD  SVi" 7.99 


DISKETTES. 


IBM  SOFTWARE. 


Ansa 

Paradox $489.00 

Ashton-Tate 

d-Base  lll-i- 429.00 

Framework  II .429.00 

Boriand 

Reflex 99.99 

Lightening/Word  Wizard 99.99 

Central  Point  Software 

Copy  II  PC 24.99 

5th  Generation 

Fastback 89.99 

Funk  Software 

Sideways 44.99 

IMSI 

Mouse  w/Dr.  Halo... 119.00 

lUS-Sorcim 

General  Ledger 299.00 

Supercalc  IV 319.00 

Super  Project  Plus 299.00 

Lifetree 

Volkswriter  III 119.00 

Lotus 

Lotus    1-2^ 329.00 

Symphony 439.00 

Meca 

Managing  Your  Money 119.00 

MicroPro 

Wordstar  2000  Plus 299.00 

Wordstar  Prof.  w/GL  Demo 189.00 

Microrim 

R:Base  System  5 349.00 

Microsoft 

Microsoft  Word  3.0 289.00 

Microsoft  Mouse/Serial  or  Bus 139.00 

MIcrostuf 

Crosstalk  XVI 89.99 

Remote 89.99 

Multimate  International 

Multimate  3.3 219.00 

Multimate  Advantage 269.00 

Norton  Software 

Norton  Ultilities  3.1 49.99 

Software  Publishing  Group 

PFS:  First  Chioice 99.99 

PFS:  Professional  Write 129.00 

PFS:  Professional  File 159.00 

Satellite  Systems 

Word  Perfect  4.1 219.00 

The  Software  Group 

Enable 369.00 


C  M  Only! 
PC-TOO 

PC-XT  Compatible 
360K  Floppy  Drive       .     -  — >  ^i^ 
256K  RAM  exp.  S/l  QQ 

to  640K  ^T^%^ 


C  M  Only 


Epson 

DX-10 

Dalsywheei 
Printer 


$149 


C  M  Only! 


Everex 

1200  Baud 
Internal  Modem 


$129 


0  M  Only! 


Muititech 

13"  Color 
Composite  Monitor 


$169 


C  M  Only! 


Star  MicroniGS 

NX-10 

120  CPS  Draft 

30  CPS  NLQ 


$219 


C  M  Only! 


CMS 

20  MB  internal 
Hard  Drive 
w/Controller 


$379 


C  M  Only! 


Atari  520ST 
51 2K  Computer 
with  Atari  12" 
Monochrome  Monitor 


$619 


C  M  Only! 


Commodore 

Amiga  1000  51 2K 
Computer  w/Amiga 
1080  RGB  Monitor 


$1199 


Call  toll-free:  1-800-233-8950. 

Outside  the  U.S.A.  717-327-9575    Telex  5106017898    Educational  Institutions  call  1-800-221-4283 
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ALL  MAJOR  CREDIT  CARDS  ACCEPTED. 

POLICY:  Arid  31!-m  fmirumuffl  %7  00)  shipping  and  handling  Ldrger  shiprnfrnls  may  require  additiunaS  charges  Personal  antJ  company  checks  require  3  weeks  to  clear.  For  fasle*  d&l(very  use  your 
ciedii  c^rd  or  send  cashier's  check  or  bank  money  order  Pennsylvania  resKlenis  add  &'\j  sales  lax.  All  prices  are  suO^ecl  to  change  and  all  items  are  sub|ect  to  avat1ab<lity  Delecdve  software  will 
be  replaced  with  ihe  same  item  onHv  Hardware  wNi  be  repatred  or  replaced  z\  our  discretion  wilhm  r+ie  lerms  xvi  limits  ol  The  manuiaciuie'S  warrarsiy  We  camoi  guarantee  compatibilily  AH  sales 
are  linal  and  teturneti  shipmenis  are  sub|eci  ro  a  restackung  fee 

Canadian  Orders:  Ontario/Quebec  1-800-268-3974,  Toronto  1-416-828-0866,  Other  Provinces  1-800-268-4559 
Telex  06-218960,  2505  Dunwin  Drive,  Mlssissauga,  Ontario,  Canada  L5L1T1 

ALL  PRICES  SHOWN  ARE  FOR  U.S.A.  ORDERS.  CALL  THE  CANADIAN  OFFICE  FOR  CANADIAN  PRICES. 


CORDATA  400 
DESKTOP*  ^909 

CORDATA  400 
PORTABLE*  ^909 


ConUIn     3-160K     Olilt     Drlv*t, 
M*niory^  Gra«n  Monitor 


IBM 

CORDATA  400XT- 

20  MEG* $  1 499 

CORDATA  400XT 

PORTABLE  t--o« 

-20  MEG* *1499 

Cont^ni  l-360KDIik  Dr1v>,SI2KM«nory,  20MB 
Hwd  Dbk,  Gr«*n  Monttor 


INTELLIGENT  PC-88 
TURBO  PC *1029 

CanUkit  2-HOH  DMk  Drive.  It2K  M«Mnr.  Tufte  tdlt-2 
C<v'K«">'>  IS"*"  MonMar,  I/O  MiJUruntUun  10 

MOUNTAIN  DRIVE 
CARD-20  MEG  .  .  .   '829 
MOUNTAIN  DRIVE 
CARD-30  MEG  .  .  .  *999 


MODEM    PIACnCALUOOfMITOO 


159 


LASER!  28 

COMPATIBLE  COMPUTER 


APPLE 


Includes  •  Spreadsheet  • 

Database 

■  Word  Processor 


«395 


APPLE  INTERFACES 

Grapplcr  +  W/16K.  .  .  119.91     GrappterC; 79.95 

GrappJer+ 179.95    Sf rial Grappler  + 74.95 


API>E.EffEAMOIIC 
FftlNTEII  PACKAGCS 

*288 

«298 


NX- 10  PRINTERS 

GRAPPLE  R+/C 

PANASONIC  1081  i& 
GRAPPLER+C 


Commodore  64C 

With  Geos Call 

Commodore  I54IC  .  .  .  .  Call 


^^\  lUI  A/I  ^^  n  ^\  19 P  COMMODORE 64/I28SUPER PRINTER PKGS. 


XETEt  Super  Graphic &9.95 


NX-IO&XetecSup«fgr^hic 269 

1  Panaionic  108  0  1  fiXetecSupergraphic. .  259 


CCtSi 

Mach  V-Can 
Leader  Board 
Tournament  Disk 
Executive  Disk . 


J  I  95 
24  95 
14.95 
16.95 


Robotic  Workshop  ,  Cal 

See  Atari  1 30XE  section 
for  item^  and  prices. 

Chartpaic 3J.95 

Cad-Pak 31.9S 

Powerpian    3 1 .95 

Syper  C  Compiler ,  44.95 

Super  Pascai 44.95 

Basic  Compiler .      31.95 
Forth 31.95 

KomePak I4.9S 

Fast  Load 24.95 

Summer  Games  If .  24. 9S 

World  Karate 19.95 

Super  Cycle 24.95 

Jee  Appie  Sectkn  far  Sra  of 
lamtFrlas 


sa 

Battle/Antielam 
Paruer  Grenider 
USAAF 
JCampgjuppe  -    . 

Broadside 

Carrier  Force  ,  - 
Comp.  Ambush  . 
Field  of  Fire  .... 
Gemstone, 

Warrior 

Imp.  Gaiactum  .  . 
Computer 

Baseball 

Computer 
Ouartertjack  .  .  . 
Wizards  Crown . 
Gettysburg  .... 

Phantasie 

Mech  Brigade  .  , 

Warship 

SfipjATAKt) 
Rings  of  Zlltin    . 
Phantasie  II  .  .  - . 
Baltlf  Group 
Roadwar  2dOO .  . 
Gemstone  Healer 
Shard  of  Spring 


J2  9S 
24  95 
37  95 
37.95 
24.95 
37.95 
37.95 
24  ?5 

21.95 
24.95 

24-95 

24.95 
27.95 
39.95 
24.95 
39.95 
39.95 


27.95 
27.95 
39-95 
27.95 
20.95 
27.95 


BjEcifiONiCARn  ; 

Amnesia 27.95 

Skyfoi 24.95 

Artie  Fox 24.95 

Martile  Madness  .  22.95 

Moefirus 27.95 

Adv. 

Constmaion ....  29.95 

Mail  Order 

Monster 11.95 

UltlmalV 41.95 

Bard's  Tale 27.95 

Lords  of 

Cooqocst 24.95 

Chessmaster 

2000 27.95 

Ultimate  Wizard  .  24.95 

Mind  Mirror 24.95 

Auto  Dual 34.95 


MISCELLANEOUS  COMto_'i— . 


Adv.  Music 

System ,  54  9S 

Fight  l^jght    ...  19.95 

Hardbal   19,95 

2  on  2  Baskettiall  .  23.95 
Murder/ 

Mississippi 23.95 

Subloglc  Baseball .  34.95 

Super  Huey  II 14.95 

TfwPawn 29.95 

Elite 23.95 

Inflltfaior 23.95 

Bob 'n  Wrestle  .  .  20.95 

Partner  44 39.95 

Deceptor 19.95 


Gunship  23  95 

Ctuflip 

BasebaISi 23.95 

Shanghai 23.95 

Tass  Times 23.95 

Transformers       ,  .  23.95 

Sub  Mission 20.95 

UJiima  III 34.95 

Tracker 29.95 

Pet  Speed 34.95 

GEOS  Desk  Pak  ,     23.95 
GEOS  Foot  Pak 
Oxford  Pascal  . 
Bob  N- Wrestle 
QipAn  lDr3 


23.95 
34.95 
20.95 
19.95 


Clip  Art  II 27.95 


Certincate  Maker   23  95 
Animatron 

Siatiori 49.95 

Tag  Team 

Wrestling 23.95 

Ace  of  Aces 19.95 

Drsney  Card  & 

Party 23.95 

DJsney  Comic 

Strip 23.95 

Accolade 

Football 19.95 

WWF  Micro  Wrestl- 
ing  27.95 

Commando 23. 9S 

Hacker  II 23.95 


Ultima  II 
Fontmaster  II    .  .  . 

Print  Shop 

Superbase  64 ...  . 

Karateka 

Hacker 

Gamemaker 

Karate  Champ  . ,  . 
Internat'I  Hockey . 
Pft  Shop  Compan . 
Prt  Shop 

Graphics 

Jei 

Prrntmaster 

Newsroom 

Geos 


39  95 
32.95 

28.95 
47. 9S 
20.95 
20.95 
27.95 
25.95 
19.95 
27.95 

19.95 
29.95 
21.95 
34.95 
39.95 


Ogre  . 
Bard's  Tale  II  . 
Battle  From  .  ,  . 
Robot  Rascals .  . 
Heart  of  Africa 


.  27.95 

.  27.95 

.27.95 

27.95 

11.95 


AVATEX  1 200  HC  External 
Hayes-Compatible 135 


STAAMICRONICS 

NX-XO 20* 

NL10C 27» 

Nt-IO C«II 

NX-15 12V 

SD-10 KM 

SD-1S «1* 

SD-10 «» 

SR-1S K9 

POWIRTYPE 119 


PRINTERS 

Panuoric  )04t 219 

Sdkoihi  tOOOVC  . . .  Call 

PlFUQorrk  10901 219 

P»n*»oolcI091l 279 

Oklm*u20 1S9 

ChfnntSOD Call 

OkMna  120 Call 

Pancwnic  1092 Cill 


PRINTER  BUFKRS 

Microbufter/Mlnl         U-Butt 

64K 99.95         64K  .     99.95 

MONITORS 

Msgoovo*  Amber  ..,.,,.;.  9» 
Magfjovox  SS62  RGB/COMP. :  2« 
S»iraur^  1 4'  Ccmpcsite ......  !••♦ 

Comaiodofe  i90JA  ...,,,,,  a7» 
Green  Of  AfnberTTi. .,,,,,. ,  .CiK 


ANIMATION  STATION  *^Q  QP 
GRAPHiaTAflfT...*!  7i7D 


ATARI!  30XE 

COMPUTER 

PACKAGE 


ATARI  XE  •  XL  •  400/800 


1 30XE  Cwnpwtr 

lOSOOiskDliv! 

102?  fririKr 

S  Free  Pieces  c*  Aun  Software 

flio  i!  J  s^iflonf  pnicf  *y»*nr  it  iTrWnBlta' UM. 


»395 


ATARI 
130XE 

COMPUTER 


Inchjdcs  two 
IreepiQ. 
grams  Qu 
dioict. 

This  a  3  shipped  pfkevyytftere 
mCaXinrnolUSA. 


«139 


ATARI  1050 
DISK  DRIVE 

Includes 


DOS 
2.5 


ms 


JUS  ii  3  shipped p/ktifytfiere 
iiCcnarnatUU. 


Atari 
XMM801 
Printer .  . 

ATARI 
1027 

PRINTER 

ATARI  8S0    tf  iC 
INTERFACE  *  I  I  3 


*199 
*1!9 


'  ":"-"-Mmnovi"" 

THOMifON 

(iW31WiG.ni/Gltfll   

...129 

VHJtOMWIl/*rt«( 

...IK 

ai063!l«^G8w/E6A,.    ,. 

,519 

CMJ13ilSI«aHi«n 

:..3» 

caws  sMfne  art  «H.. 

.:.:3)* 

irtM/Com^w/raCsMH.,, 

.;;!»• 

INTIRFACeS  FOR  OKIMA-rZ  20 

AtarlST 60         ApplellE    .    70 

Amiga M        Apple  IIC  .  -  77 


EST.  1982- 


ATARI  XE/XL/400/800 
SUPER  PRINTER  PACKAGES 

NX-IO&  SUPRA  1150 259 

PANASONIC  10801  &  SURRA  11 50 .  259 


PO,  Box  17882.  Milwaukee,  Wl  53217 

ORDER  LWES  OPEN 

MonFri.  11a.m.  .7  p.m.  CST 

Sat,  12pm  -5pm. CST 


ontfmt^bUitu^ 


NO  SURCHARGE  FOR  MASTERCARD  &  VISA 


ATARI  PRflSTTER  INTERFACES 

SUPRA!  ISO  ...  ^ .59.95: 

P  R.  CONNECTIOM 64.91 

XETEC  GRIAf^iC  AT ,39,9S:i 

AfARI  DIREa-CO^NEa  MODEMS 


To  Order  Call  Toll  Free 

800-558-0003 


For  Technical  Info.,  Order  Inquiries,  or  for  Wise.  Orders 

414-351-2007 

ORDERING  INFORMATION;  Please  specity  syslein.  For  last  tlelivery  send  cashier's  check  or  mo  ney  order.  Personal  and  company  checks  allow  H 
business  days  lo  clear  School  PO,s  welcome  C.0.0.  diirues  jns  $3.00  In  Conlinenlal  U-S  A  include  S3  00  lor  sollware  ordeis,  4"„  shipping  lor 
hardwate.r7rinimumS400MasIeiCartiandVi5aoider5pleaseincludecardl'.expiraiiondaleand  signature  Wlresidentspleasemclude  5 
sales  lax  HI,  AK,  FPO.  ARC.  Pueric  Ricoand  Canadian  orders,  please  add  5".  shipping,  mlnimuin  IS.001  All  olher  loreign orders itld  15°. shipping, 
iiil(i(™mHO.Ofl.AIIOi<)ersshippedoutsidetheConlinentalU,S  A,  are  shipped  (irsi  class  insured  US  mail  IHoreign  shipping  chaigcs  exceed 
Ihe  ininimum  amount,  you  will  he  charged  Iheaddilional  amount  to  gel  your  package  10  you  quickly  and  salely  All  goods  aie  new  and  include 
laclDiy  warranty  Due  lo  qui  low  prices  all  sales  are  Imal,  All  delBctlvi  relurns  musi  havB  i  relurn  aulhDrliillpn  number.  Please  call  1414)  35|.?0O7  to 
obtain  an  R  A  H  or  your  relyrn  will  nol  Se  accepled  Priced  and  availabililv  subjecl  lo  change  wilhoiil  notice 


SUPRA  loooe 
MODEM  ,  ,     . 


ATARI  XM- 301 
.  39.95     MODEM 39.95 


AMIGA  COMPUTER 
SY$T£Mf»ACKAGi     I 

•AdfiGACOWm        •A«GA5!aiitt!EXFANDES 

CALL  FOR 

PACKAGBPrnce 


^,    MXbtApe 

Hardball  24.9S 

M«an  18  31.95 

PSl  Trading  Co.     2*.95 

^     SUtCCHiP 

American  Draam  39.95 

Baron  39.95 
Blue  Chip 

Chaliatige  79.95 

Millionaire  39.95 

Squire  39.95 

T/eoon  39  95 


wKOoemttm 

Bank  Street 

Wrlter+  64.95 
Rnancla] 

Independence  94.95 

KarateKa  21.95 

Print  Shop  37.95 
Graphic 

Lihrory1or2  21.95 
Print  Shop 

Companion  31. 9S 

Toy  Shop  42.95 

Type  31.95 

Variable  Feast  39.95 

seeAPPiesecTKW 
FOR  ITEMS  s  pfiices 


Epyx 

SEE  APPLE  SECTION 
FOR  ITEMS  i  PRICES 

Grand  Slam 

Bridge  39.95 

Murder  Party  27.95 

Radio  Baseball  27.95 

Starlllahl  32.95 

World  Tour  Qoif  34.95 

Ultima  ill  39.95 

Ultima  IV       39,95 

Printmaster  36.95 

Art  Gallery  1  24.95 

An  Gallery  2  18.95 
Hard  Disk 

Bad  up  54.85 


Forever  Voyaging 

Bally  Hoo 

Cuthroats 

Deadline 

Enchanter 

Hitchikar 

infidel 

Leather  Goddess 

Moon  mist 

Pianetlall 

Saas  talker 


29.95 
25.95 
25.95 
31.95 
25,95 
25.95 
28.95 
25,95 
25.95 
25.95 
25.85 


SIMON**' :?s> 
SCHUSTER!*;; 
SEE  APPLE  SECTION 
FOR  ITEMS  i  PfUCES 


Sorcerer 

Speiibreaker 

Starcross 

Sti8p«Ct 

Suspended 
Trinity 

WIshbringor 
Witness 
Zorki 
Zorkiiorlil 

King's 

Quesli,  il.orlil 
Smaii  Money 
SpaoeChiaaf 
BhrtiCamdnir 


28.95 
31.95 
31.95 
28.95 
31.95 
25.95 

25.95 
25.95 
25.95 
2S.9S 


31.95 
52,95 
31.95 
25.95 


WSCEU-ANI 

riaeker  2995 

Hacker  11  25.95 

Shanghai  25.95 

Tsss  Times  25.95 

The  Hobbit  23.95 

Feiiowship/fiina  27.95 

AiiTypist  64.95 

StripPoker  25.95 
isgur  Portfolio       164.95 

Sfarfleel  I  34.95 
Alternate  Reality    31.95 

Math  Blaster  31.95 

Alge-Blastef  31.95 

IJSBackup  44.95 

Orblter  31.95 

Cornerstone  64.95 

Pawn  29.95 
Chnmplonship 

Go!l  31  95 


ECUS    ISM 
Learning  Company 
Managing  Money 
Conflict/Vietnam 
Dedston/Dosort 
F-15Strlke  Eagle 
Crusade  in  Europe 
SiienI  Sefvioa 
Micro  Leagire 
Baseball 
Dollars  &  Sense 
Universe 
Universe  11 
Fontasy 
Fontasy  Fonts 
Wizardry 
Gato 
Jel 

SuUoglc  Baseball 
SubJogJcFflalMI 


Call 
114.95 
26.95 
25.95 
21.95 
25.95 
21.9S 

25.95 
114.95 
64.95 
47.95 
42.95 
Call 
39.95 
24.95 
34.95 
34.95 
.34.SS 


COMMODORE 

128 

C-126  Conrvpuier  Call 
MPS  1200  PRINTER    Call 

1571  Disk  Drive  Call 

1802  Monitor  2T9 

1670  Modem  139 

1350  Mouse  44.95 
1750  512K 

'Expander  169 

■super  128 
COMPUTER 
PJMOfUsm 

CoitimodOfe128 
1571  Disk  Drive 
Magnavox     i-in 
85EMontor  I  Si 

COMMODORE 
128  SOFTWARE 

Basic  Compiler  128  44.95 
44.95 
44.95 
44.95 
31.95 
31.95 
62.95 
44.95 
44.95 
..49.95 
49.95 
49.95 
36.95 
36.95 
36.95 
44.95 
32.95 
78.95 
69.95 
49.95 


ACTtVISlON 


Coboi12e 
CBdPa)(128 
Super  C  Compiler 
Chart  Pak  128 
Speed  Term  128 
Superbasa  128 
Superscrlpll2e 
SwIftcakilZS 
Data  Manager  128. 
Wwdwrlter  128 
Fleet  System  ill 
Pocket  nier  2 
Pocket  Writer  2 
Pocket  Planner  2 
Sylvia  Portsr-ue 
Mach  123 
Visastar  128 
Visawrlteisa 
Panner  128 

ATARI  ST 

Atari  104QST-RGB 
System  Call 

Atari  1040ST. 
Monochrome  Sys     Call 
Atari  520SI-RQB 
System  Call 

Alari  520ST- 
Monochrome  Sys      Call 
WEWARRAMTYALL 
ATARI  ST  COMPUTERS 
PURCHASED  FROM 
COMPUTABILITYFOH 
NINETY  DAYS 

SF  314  DS-DD  Disk 

Drive 199 

Supra  20  MEG  3.5 
Inch  Hard  Drive .  659 


1  AMIGA  ARCADE 
I  GAMES         ' 

Mkrolesgue 

Baseball  39.95 

Computer  Baseball  27.95 

The  Pawn  29.95 

Flight  Simulator  11  34.95 

Kings  Queslli  34.95 

Black  Cauldron  34.95 

Jet  34.95 

Silent  Service  27.95 

Mean  IS  27.95 

Leader  Board  27.95 

Tenth  Frame  J7  95 

Winler  Games  27.95 

Rouge  27.95 

Apshal  Trilogy  27.95 

Strip  Poller  29.95 

Hei  27.95 

Super  Huey  27.96 

World  Games  27.95 


Gamemoker 

Hacker  11 

Labyrinth 

Little  Computer 

People 

Murder  on  the 

Mississippi 

Shanghai 

Gameslar 

Basketball 

Tass  Times 

Splndizzy 

Rocky  Horror 

Zpids. 


'§^A»>SCHui^ 


31  95 
25.95 
25,95 


25.95 
25.95 

25.95 
25.95 
22.95 
22.95 
22.95 


^^ifheart 

Ancient  Art  War 
Animate 
Bank  Street 
Series  |Ea] 
Fan  ta  vision 
Holiday  Qraphics 
Library 
Prim  Shop 
Graphics  Lib  1, 11,  or 


22.96 
25,95 
44.95 

44.95 
31.95 

16.95 
31.95 


Chem  Lab 
Lovejoy  Sat 
Real  Estate  invest 
Typing  Tutor 
Wine  Cellar 


25.95 
39.95 
64.95 
31.95 
44.95 


ill 

Karateka 
On  Balance 
Print  Shop 
Companion 
Science  Tool  Kit 
Toy  Shop 
Type 
Variable  Feast 


16.95 
21.95 
64.95 

25.95 
44.95 
39,95 
28,95 
31.95 


Certificate  Makar  31.95  Games/Children  22.95 
Clip  Art  lor  3  19.95  Graphics  Expander  25.95 
Clip  Art  2                 2595      Newsroom  37.95 

Early       Piece  ol  Cake  Math   22.95 


APPLE  ACCESSORIES 

M*c»i  llJoyeflcts  27M  l*j<*lngi}o«rd  B  59.^5 

Mach  Hi  Joystick  34,95  MockinsbowdC  114.9S 

PaddliWtH*s  27,95  Mockinoixwd  D  124,95 

Moekinsboard  A  64.SS  TaclOJoystk*  24  S5 


Amnesia 
Arllc  Fox 
Bard's  Tale 
Bard's  Tale  11 
Battle  Front 
Cbessmsster 
2000 

Dark  Lord 
Lords  of 
Conquest 
Murder  Party 
Robot  Rascals 
Ultima  I 
Ultima  III 
Ultima  IV 
Ogre 
Moebius 
Skyfox 
Music 

Construction 
Marble  Madness 
7  Cities  of  Gold 
Scrabble 

'"'"''" '.wrtx 

Championship 

Vtireslllng  24.95 

World  Games  24.95 

Destroyer  24.95 

Apshai  Trilogy  24,95 

Movie  Monster  24  95 

Winter  Games  24  95 


Alftt 

29.95 
27.95 
29.95 
34.95 
27.95 

29.95 
23.95 

27.95 
27.95 
27.95 
27.95 
39.95 
39.95 
27.95 
39.95 
27.95 

11.95 
23.95 
11.95 
27.95 


see  IBM  SECTION  FOR 
ITEMS  AND  PRICES 

SEECCmMQOOFIE64  FOR 
ITEHS  AND  PRICES 


Sub  Mission 
infiltrator 
Bob  N'  Wrestle 
Color  Me 
Dick  Francis 


MINDS 

25.95 
20.95 
20.95 
19.95 
2S-95 


APPLE  MKCEOANEOtS 


Fight  Night 
Hardball 
Sundog 
The  Hobbitt 
Advanced  ideas 
Spelhvorks 


21.95 
21.95 
24.95 
23,95 
Call 
31.95 


Linkword,  Languages 


19.95 
19.95 


(Eal 

Strip  Poker 

Dr,  Ruth 

Game/Sex 

Superbowl 

Sunday 

Gudrlan 

Disney  Party 

Shop 

Disney  Comic 

Maker 

Video  Vegas 

Mastering/ 

College  Board 

Success  vr/Math 

(Ea) 

Success  w/ Algebra 

(Ea)  22.95 

Home  Account . . .  59.95 


25.95 


22.95 
19.95 


25.95 


25.95 
19.95 


Startieet  1 
Karate  Champ 
Kung  Fu  Master 
Math  Blaster 
Alternate  Reality 
Aige-Blaster 
Homeworker 
Spell-It 
Word  Attack 
DLM  Software 
Deslgnware 
Computer  Sat 
Elite 
Pawn 
Sargon  ill 
Writer  Rabbit 
Math  Rabbit 
Frogger 
Managing  Your 
Money 


34.95 
22.95 
22.95 
31.95 
24.95 
31.95 
59.95 
31.95 
31.95 
Call 
Call 
54.95 
23.95 
29.95 
25.95 
25.95 
25.95 
9.95 

129.95 


114,95      F-15  Strike  Eagle  22.95 


16.95 


Gun  ship 
Silent  Service 
Microleague 
Baseball 
Howard  the  Duck 


25.95 
22.95 


25.95 
2S.9S 


James  Bond  25.95 

Rambo  25.95 

The  Mist  25.95 

Perfect  Score  44.95 

Balance  ol  Power  31,95 

Dollars  & 

Sense  HE  74.95 

Superbasa  64.95 

Random  House  Call 

Scholastic  Call 

KingsOuestiii  31.95 

Black  Cauldron  25.95 

Space  Quest  31.95 

Smart  Money  49.95 

Land  ol  the  [)ead  29.95 

Usurper  29.95 

Wliardry-Proving  31.95 

Wizardry-Legacy  25.95 

Wnardry-DiSTT^onds  2^.95 

VIP 

Professional  169.95 

Gato  24.95 

T-SMrt  Shop  31.95 

Subiogic 

Baseball  34.95 

Subiogic  Football  34.95 

Hight  Simulator  II  34,95 

Jet  27,95 

Animation 

Station  59.95 

Agatha  Christie  25.95 

Sticky  Baar(Ea)  25.95 


jKTjikmi  920  yr  s 


ABACUS 

Textpro  37.95 

Data  Trieve  Sys  37.95 

Text  Desiflner  37.95 
PC  Board 

[designer  299.95 

Assempro  37.95 

srsRAfMOi 

liegas  27.95 

Super  Graphics  33.95 

Degas  Elite  52.95 

Easy  Draw  54.95 

Graphic  Artist  149.95 

INFOCOMST 

SEE  IBM SECTN FOn 
ITEMS  AND  PRICES 

srmofto 

Final  Word  94.95 

Paperclip  Elite        64.95 


Wordwriler  ST 
Thirnder 


52.95 
27.95 


MKHTKON 

Time  Bandits  2?,9£ 

Business  Tools  34.95 

Cornerman  34.95 

DOS  Shell  27.95 

Kissed  34.95 

M-Dfek  27.95 

hiator  Motion  27.95 

Mi-Term  34.95 

Mighty  Mail  34,95 
Pars.  Money 

Manager  34.95 

Pinball  Factor  27.95 

Football  Wijard  27.95 

Eight  Bali  20.96 

Rnandal  Future  27.95 

The  Animator  27.95 

Cards  27,95 

Michtron  Utilities  39.95 

Dot  Driver  34.95 

Laser  Driver  34.95 

Superconductor  49.95 


STtANOUAGES 

Personal  Pascal     49.95 

Mark  Williams  C  129,95 

Metacomco 

Pascal  74,95 

Macroassembler   59.95 

Lattice  C  99.95 

Moduia  11  54.95 

STBUSHMESS 

VIP 

Professional  169.95 

SwiftcalcST  52.95 

Dae  Easy  49.95 

Maxjplan  Call 

Dollars  and 

Sense  69.95 

HorT>e 

Accountant  44.95 

BTS  Spreadsheet  44.95 

STOATAMASeS 
DB  Man  Call 

Zoomracks  54.95 

DatamQnagor  St  52.95 

Regent  Base  64.95 


ST  UTfUTtES 

Macrodesk  27.95 

Music  Studio  39.95 

ST  Music  Box  34,95 

Time  Unk  34.95 

MIcro-CoDkbook   32,95 

ST  COMMUNICA- 
TION 

PC  intercom  84,95 

i.S.  Talk  39.95 

Home  Pak  33.95 

Michtron  BBS  2.0  49.95 
ST  Talk  17.95 

sTPlHfilTilrtiiniss 

Typeseiter  24.95 

Rubtier  Stamp  24.95 

Printmaster  24.95 

Art  Gallery  I  or  11  19.95 

Fontwriter  27.95 

Magafonl  ST  24.95 


sTAovrntrmEs 

Ullimnliorlli  39.95  TassTimas 

Kings  Quest  11  or  ill     33.95  Alternate  Reality 

Hacker  II  33.95  Autoduel 

Sundog  24.95  Ogre 

Black  Cauldron        27.95  Delander/Crown 

ApsTiai  Trilogy  27.95  Sinbad  the  Sailor 

Rouge  27.95  Balance  of  Power 

Dungeonmastef       27,95  Wng  of  Chicago 

ST  AftCAbE  GAMES 

Winter  Games  27.95  F-15  Strike  Eaflie 

27.95 

27.95 

29.95 

24.95 

33,95 

27.95 


33.9f 
33,95 
34.95 
27.95 
33.95 
3395 
33.95 
33.95 


Super  Huey 

Phanlasle 

Mean  18 

Leader  Board 

BratlBcus 

Silent  Servli» 

night  Simulator  11     34.95 

Champioshipn 

Wrestling 

World  Games 

Chessmaster  2000    32.95 

Stargilder  29.95 

LlllloCompPoopIs    33.95 


27.95 
34.95 
27.95 
29.95 
33.95 
39.95 


24.95 
24.95 


Jet 

Tenth  Frame 

Shanghai 

3-D  Halicopler 

Micro  League  BB 

WWFI^icro 

Wrestling 

Skyioi 

Super  Cycle 

indoor  Sports 

IHigh  Roller  Simulator  Call 

Two /Two 

Baskelbali  29  95 


39.96 

32.95 

27.95 

Call 


jK'r^i^m':ttm  »  xi>  *  #00  »  mmmmmmmmmmi 


ELECTRONiC  AiTTS 


Afchon  1 1  95 

Seven  Cil.ot  Gold  11.95 
Pinball 

Constniclion  t1.95 

One  on  One  11,95 

Super  Bouidefdash  11.95 

Radng  Destruction  11. 9S 

T-Down  Football  11.95 

Mule  1 1.95 

Music  Constrwtion  1 1 .95 
IWHJCOM 
Soe  Commodore  64  sec- 
tion lor  Hems  and  pricos 


Age  cf  Adventure  11,95 

Archon  11  24.95 

Lords  of  Conquest  24.95 

Ogre  27.95 

Chessmaster  2000  27.95 

Ultima  I  27.95 

tjitima  ill  34.95 

Ultima  IV  41.95 

Autoduel  34.95 

Startleel  I  34.95 

See  Commodore  64  sec- 
lion  lor  litems  snd  prices 


WCROPSOSE 

Silent  Service  23,96 

F-15SlrlkeEagie  23.95 

i>ecision  in  the 

Desert  27.95 

Conflict  in 

Vietnam  27.95 

Ken  Approach  19.95 

Top  Gunner  19.95 

Leader  Board  27.95 

Toum  Disk/ 

Leader  Bd.  16.95 

Music  Studio  23.95 

Basic  XE  49.95 


Mac  B5XL  47-95 

Action  47.95 

BaSJCXL  39.95 

Ati  Tool  Kits  1995 

Syncaic   '  32.95 

Synflie  32.95 

SIOOERBUND 

Graphic 

Ubrery  1, 11,  or  ill      19.95 
Karateka  20.95 

Print  Shop  26.95 

Graph.  I,  Il.orlil  19,95 
Print  Shop  Comp.  27.95 


Atariwriter  Pius 
Megafont  11 
Page  Designer 
Typeseiter 
Rubber  Stamp 
P,S.  Interlace 
Alternate  Reality 
Alt 

Reaiity/OJngeon 
Mercenary 
Home  Pak 
Papa  Cllp/Speli 


MlSCEllJySIEOUSI30XE 


3995 
17.95 
21.95 
24,95 
21.95 
19.95 
24.95 

24.95 
18.95 
16.95 
37.95 


B.Graph 
Flight  Simulator 
Universe 
Rghl  Night 
Hardball 
Tenth  Fra/tw 
Super  Huey 
Fooblilisky 
Home  Planetarium 
Star  Lesgus 


Startjowi  football 


SOFTWARE 


ACTivmoN 

Hacker  29.95 

Mindshadow  29.95 

Borrowed  Time  29.95 
Little  Computef 

People  34.95 

Borrowed  Time  29.95 

Music  Studio  39.95 

Shanghai  29.95 

Hacker  11  34.95 

Tass  Times  29.95 
Gameslar 

Basketball  Call 
Gameslar  Baseball  Call 
Gameslar  Football    Call 


UlNDSCAra 

Maslertype  27.95 

Halley's  Project      29.95 
Brataccus  34.95 

Racter  29.9B 

SDl  34.95 

King  of  Chicago      34.95 
Defender  of 

the  Crown  34.95 

Sinbad  34.95 

Balance  ol  Power  34.96 

l«»=OCOM 

See  IBM  Section  lor 

items^ncf  Titles 


Skyfox 

Artie  Fox 

Marble  Madness 

Return/Atlantis 

Financial 

C^ookbook 

Adventure 

Construction 

Chessmaster  2000    32.95 

kistanlMusk;  34.95 

Deluxe  Print  69.95 

Deluxe  Video  69.9S 


afCTRONicAmrs 

27.95   One  on  One 


27.95 
34.95 
29.95 

34.95 

27.95 


7  Cities  ol  Gold 
Startieet  One 
Art  Disk/ 
Deluxe  Print 
Art  Disk/Detuxe 
Paint 

Bard's  Tale  . 
Music  Const.  2.0 
Autoduel 
Uilima  ill 
Deluxe  Paint  11 


Deluxe  Paint 
Archon  I  or  11 


69.95      Grand  Prix 

27.95      Earl  Weaver  Baseball  Call 


27.95 
27.95 
38.95 

20.95 

20.95 
34.95 
69.95 
34-96 
41.95 
Call 
Call 


VIP  Professional 
Analyze  2.D 
On- Line 
Scnbble 
Organize 
Printmaster 
Art  Gallery  I  or  11 
ZumBlontl.il.  or  111 
Impact 
Aegis  Draw 
Aegis 

Animator/Images 
Aegis  Art 


AMKiA  PRODUCTIVrrY 


169.95 
94.95 
44.95 
64.95 
64.96 
32.95 
19.95 
21.95 
129.95 
129.95 

94.95 
23.95 


Maxipian 
Maxicom 
uaxidesk 
Paperclip  Qile 
Degas  Elite 
LDP  Planner 
LPD  Writer 
LPD  Filer 
Logistixs 
Module  II 
Gizmo 

Superbasa  Amiga 
DBMan 


99.95 
34.95 
47.95 
84.95 
52.95 
79.95 
79.95 
79.95 
159.95 
64.95 
34.95 
99.95 
99.95 


Use  your 
Commodore 
Printer 
with  your 
PC  compatitile 

Upgraded  to  an  IBM  PC"  and  warn  to  use  your 
Commodore  prmier''  With  our  new  IBM/CBM  INTER- 
FACE you  can  use  your  Commodore  compatible  printer 
wilh  your  PC  compalible  Supports  virlually  all  text 
applications  Some  graphics  support  of  graphics 
cliaraciers  and  graphics  printouts  wlien  using  Com- 
modore printers  wHich  support  graphics  Cable,  disk,  and 
instructions  supplied  Requires  DOS  2  0  (J O^  Q^ 
orup,  IBM  PCisa  TMol  IBMCorp       004.30 

Call  (206)  624-4985  now  and  order. 
Visa  &  Mastercard  welcome!  Add  S2.00 
for  shipping  &  handling. 

Omnitronix  Inc. 

760  Harrison  St.,  Seattle,  WA  98109 


Statement  of  Ownership,  Management,  and  Circulation 
as  Required  by  39  U.S.C.  3685 

1A.  COMPUTE! 
18.537250 

2.  9-25-86 

3.  Monthly 
3A.  Twelve 
3B.  S24.0fl 

4.  825  Seventh  A/e.,  New  York,  NY  10019 

5.  Same 

6.  Publistier,  James  Caseila,  825  Seventh  A/enue,  New  York,  NY  10019 
Editor,  Robert  C.  Lock,  324  W.  Wfendover  Ave.,  Suite  200, 
Greensboro,  NC  27408 

Managing  Editor,  Kathleen  Martnek,  324  W.  V*ndover  Pue..  Suite  200 
Greensboro,  NC  27408 

7.  ABC  Consumer  Magazines,  Inc.  (Sole  stockholder  Capital  Cities/ 
American  Broadcasting  Companies,  Inc.,  1330  Ave.  of  the  Americas, 
New  York,  NY  10019)  825  Seventh  *enue,  New  York.  NY  10O19 

a.  N/A 
9,  N/A 
10.  Extent  and  Nature  of  Circulation 


A.  Total  no.  Copies  |Na  Press  Run) 

B.  Paid  Ciralation 

t-  Sales  througti  dealers  and  tamers, 
street  vendors,  and  counter  sales 
2.  Mali  subsoiptior^ 

C.  Total  F*aJd  Cirojlation 

D.  Free  Dislntjutm  by  mait,  carrier, 
or  other  means.  sam;iles,  cortipl- 
mentajy  and  other  tree  copies 

E.  Total  Distribution 

F.  Copes  not  Distnturted 

1.  Office  use,  left  over,  unaccounted 

for.  spaled  after  pnnting 
J.  Returns  from  news  agerrts 

G.  Total 


/Verage  no.  of  copies  each 

Issue  dunng  preceding 

t2  monlhs 

53t,525 

109,723 
261.499 
37t.222 


t.7t2 
372.934 


7.t5a 
151.433 
531.525 


Actual  no.  copies  ot 
single  Issue  putitlshed 
nearest  to  tiling  date 

511.508 

1 00.000 
263,300 
363.300 

1.708 
365,008 

6.500 
140.000 
511.508 


I  certify  that  the  statements  made  by  me  above  are  correct  and  complete, 
James  Caseila,  Publisher. 


^C  commodore  ^= 

AUTHORIZED  REPAIR 

CALL  FOR  LOW  PRICES! 


OVER  2000 


SOFTWARE  TITLES 
IN  STOCK 


^E  commodore. 


SCHOOL  P.O.'s  ACCEPTED 


0  LIFETIME  WARRANTY 

E  TYVEK  SLEEVES  •  LABELS 

WRITE  PROTECTS  •  PACKAGED 

100  up       SO-99 

GENERIC  SS/DD    .40  .55 


Canon 

COLOR  INK  JET 

$249"    ' 


M.C.S. 

IVIicroComputar  Bervicsa 
°Snl?^    SOO-433-775B 
In  Michigan  [313]  ABrr-OaBT? 

INFO  &  CUSTOfv/IEF!  SERVICE    -  |31 3)  427-0267 
HOUFIS  MDN    SAT  10  OD  A  fi4   -  8  00  P  M 
1  2864  Farmington.  Livonia.  M\  461 50 


We  Bought 

'em  All 

FAR  BELOW 

DEALER  COST 


RETAIL 
499.9S 


REGULAR 

DEALER 

COST 

325.00 


•  100%  C-64  Compatible 

•  Built  in  Hi-Res  Green  Monitor 

•  Heavy  doty  power  supply  and 
sturdy  case 

■  All  units  completely  refurbished 
with  full  90  day  warranty 

$199.95 

DEALER  PRICING  AVAILABLE 
AHENTmN  SCHOOLS  -  BiG  SPECIALS  ON  PETICBM 


MC/VISA/C.O.D. 

Please  include  phone  number-  Dealer  Inquiries 

Invited.  Alt  prices  discounted  for  cash  or  check. 

add  3%  for  l\4C/ VISA.  Shipping:  Printers  $10.00. 

Educator  $20.00.  Olsks  $G  00  per  100.  (West  Coast 

-  add  S2.00  per  oidert.  Add  S3.00  for  C.O.D 

Reduced  shipping  for  large  quantities. 

Prices  and  availabififv  subject  to  change 

rilhout  notice  ALL  MERCHANDISE  CARRIES 
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HARDWARE 


'AMIGA 

512  K,  Color  SysTem CALL 

256  K.  Amiga CALL 

Al  01 0  3',i  "  Disk  Drive  CALL 

AlOBO  RGB  Monitor CALL 

A1050  256K.  Expansion CALL 

A1680  1200  Baud  Modem CALL 

*ATARI  ST 

1040  ST  Color  or  Mono  System CALL 

520  ST  Coior  CALL 

SF314  DSDD  Disk  Drive CALL 

SF354  SSDD  Disl<  Drive 5139.95 

SC1224  12"  RGB  Color  Monitor CALL 

SM124  12"  Monochrome  Monitor CALL 

SH204  20  MB  Hard  Drive CALL 

SMM  804  Printer CALL 


'PANASONIC 


FX500  Computer 
FX800  Computer 


.CALL 
.CALL 


•ATARI  XUXE 

1 30  XE  Computer CALL 

800  XL  Computer CALL 

1 050  Disk  Drive CALL 

XMM  801  Printer CALL  . 

1020  Printer   ■ $24.00 

XM  301  300  Baud  Modem $34.95 

•COMMODORE  641128 

D64C  Computer -CALL 

01541  C  Disk  Drive CALL 

C-128  Computer CALL 

Vic-1571  Disk  Drive CALL 

Vic-1581  Disk  Drive CALL 

512K  RAM  Expansion $179.00 

•COMMODORE 

P.C.  10  Computer  CALL 

P.C.  20  Computer    CALL 

•MICRO  SCIENCE 

20  MB  Drive  with  Controller S379.00 


CALL  ON  THESE  AND  OTHER  PRODUCTS.  WE  CARRY  A  COMPLETE  LWE  OF  SOFTWARE  AND  HAHDWARE  INCLUOmC  PHINTERS 


TOP  HITS 


ABBY'S  SUPER  BUYS 


AMIGA  SOFTWARE 

Arctic  Fox $  30 

Sky  Fox S  29 

Deluxe  Paint S  72 

Art  Disk  Vol.  I 4  24 

Deluxe  Print S  72 

Art  Disk  Vol.  II $  24 

Deluxe  Video S  72 

Instant  Music S  39 

Marble  Madness S  32 

Winter  Games *  32 

Marauder $  32 

Grabbit $  24 

Little  Computer  People $  29 

Aegis  Draw $169 

Aegis  Animator $  99 

On  Una   $  49 

Music  Studio S  39 

Analyze S  69 

Amiga  Assembler S  79 

Amiga  Pascal S  79 

Lattice  "C"  S119 

Leader  Board  Golf S  29 

C64/12B  SOFTWARE 

ALL  ABACUS  TITLES CALL 

ALL  MASTERTRONICS 

TITLES CALL 

Winter  Games S29 

The  Top  Shop S45 

Gettysbufg:  The  Turning 

Point $45 

World  Games $29 

Road  War  2000 S29 

Gemstone  Healer   S29 

Destroyer $29 

Shard  of  Spring S29 

Hardball S25 

Commando 525 

Gunship 525 

Fontmaster  li $32 

GEOS 549 

F-15  Strike  Eagle 525 

Fast  Hack'em   529 

Copy  1164/128 539 

Print  Shop 535 

Print  Shop  Companion S28 

Print  Master 527 

10th  Frame .  .529 


ATARI  ST  SOFTWARE 

PC  Board  Designer S279 

Typing  Tutor/ 

Word  Invaders $  25 

Leader  Board  Golf 5  29 

Little  Computer  People 5  29 

Music  Studio S  48 

Paint  Wotks.  , S  49 

Hole  In  One  Golf 5  24 

Flight  Simulator  II 5  29 

Financial  Cookbook S  39 

Degas 5  29 

Copy  II 5  29 

Phantasie , 5  29 

Flint  Masler S  29 

Art  Gallery  I  &  II  ...... ea.  S  24 

Rogue 5  25 

Silent  Service   5  29 

Starglider 5  34 

Temple  of  Apshai  Trilogy S  29 

Thundei 5  29 

Winter  Games 5  29 

World  Games S  29 

VIP  Professional CALL 

ATARI  XEiXL  SOFTWARE 

Baltle  of  Aniieiam S30 

USAAF $3B 

M.U.L.E S17 

Movie  Maker S39 

One  On  One  512 

Seven  Cities  of  Gold $12 

Silent  Service 527 

F15  Strike  Eagle 525 

Music  Studio 527 

Printshop  Companion S28 

Temple  of  Apshai  Trilogy ,S26 

Flight  Simtilator  II $39 

Scenery  Disk  (1-61 ea.  $16 

Star  Disk  ■  San  Francisco $16 

Star  Disk  -  Japan $16 

KaiaSeka $24 

Nam 529 

Print  Shop S35 

Graphic  Library 

I,  II  &  III ea.  S18 

Touchdown  Football $12 

Ogtc $30 

Computer  Quarterback 524 


••AMIGA 

•COMMODORE 

Text  Craft $59.95 

Graph  Craft $59.95 

••ATARI  XUXE 
•DATASOn 

Pooyan  {D&CI S  5.95 

Moon  Shuttle  ID&C) S  5.95 

'MINDSCAPE 

Tinka's  Mazes S  6.95 

Tuk  Goes  to  Town   $  6.95 

Tonk  in  Land  of  the 

Buddy  Bots $  6.95 

Tink's  Adventure $  6.95 

'ATARI  INC. 

Juggle's  Rainbow  ID/Ct $  2.99 

Juggle's  House  (C)  $  2.99 

States  &  Capitals  (CI $  1 .99 

Hangman  (C) $  4.95 

Basic  IR) $  4.95 

••APPLE 

■ATARI  INC. 

Pac  Man $  1.99 

Centipede $  1 .99 

Donkey  Kong $  1 .99 

••VIC2Q 

■ATARI  INC. 


Donkey  Kong . 


.99 


■TIMEWORKS 

Money  Manager  (D&CI $  5.95 

Electronic  .Checkbook 

ID&CI $  5.95 

Data  Manager  (D&C} $  5.95 


••COMMODORE  641128 
■MINDSCAPE 

Tink's  Aduentufe S 

Tinka's  Mazes S 

Tuk  Goes  to  Town  $ 

Mr.  Pixel's  Paint  Set $ 

Mr.  Pixel's  Cartoon  Set  ...  .S 

Show  Director $ 

Tonk  in  the  Land 
of  the  Buddy  Bots $ 

■COMMOOOHE 

Blue  Print  (Rl $ 

Clowns  (Rl $ 

Dragon's  Den  IR) $ 

Easy  Finance  I,  II,  III. 

IV&  V  ID)  ea.  $ 

Easy  Mail  (D) $ 

English  III,  V&  VII(D)..e3.  $ 

Frogmaster  (R) $ 

Gortek  a  The 

Microchips  (CI $ 

Jupiter  Lander  (R) $ 

Kickman  (R| S 

Lazarian  (R)  $ 

Music  Machine  (Rl S 

Math  VII  (D) S 

Pet  Emulator  ID}  $ 

Pilot S 

Screen  Editor  ID) S 

Sea  Wolf  (R)  S 

Star  Ranger  (Rl   S 

Suspended  ID) $ 

Super  Smash  (R| S 

Tooth  Invaders  (R) S 

Word/Name  Machine  ID)  ..S 
Visible  Solar  System  IR)  .  .  .S 


6.95 
6.95 
6.95 
9.95 
9.95 
9.95 

6.95 


2.99 
2.99 
2.99 

2.99 
2.99 
2.99 
2.99 

2.99 
2.99 
2.99 
2.99 
2.99 
2.99 
2.99 
2.99 
2.99 
2.99 
2.99 
2.99 
2.99 
2.99 
2.99 
2.99 


ALL  TITLES  ON  DISK  UNLESS  MARKED  (R)  FOR  ROM  CARTRIDGE  &  (C)  FOR  CASSETTE  TAPE 
Order  Line  WE  CHECK  FOR  STOLEN  VISA  &  MASTERCARD     Customer  Service 

1-S00-782-0?33  ^  Ohio  Residents 

oROHRs  oTvi  sTits  P:r„na,  Do  ""'^ ''  -"-»  P-'^  ««*•  '^-^  ^  1-513-879-9699 

Not  Have  iitformation  on  37  s.  Broad  Street,  Fairbom,  OH  45324 

Previous  Orders  or  Product  Specs. 

SOFTWARE  ONLY  -  Prepaid  ordafs  ovar  KO  recaiva  free  shipping  via  UPS  in  continental  U.S.  Please  add  *Z  orders  Mndsr  WO.  HARDMARE  and  all 
orders  raquirfng  stiipment  via  U.S.  Post  Office  aca  subject  to  additional  freight  charges.  Add  $S  for  COD  orders.  VIS  A/MasterCard  orders  odd  $2  service 
charge.  Ohio  residents  add  S.5%  sales  tax.  Personal  checlcs  require  a  three-weeii  waiting  period.  No  waiting  wlwn  paid  by  credit  card,  certified  check 
or  money  order.  All  ilems  subjaci  id  avoilabililv  and  price  change.  PLEASE  CITE  AD  NUMBER  WHEN  ORDERING.  ALL  RETURNS  IMUST  BE  ACCOM- 
PANIED BY  AN  AUTHORIZATION  NUMBER. 


II 


3M  Diskettes 

1 


Diskettes 


CEI  has  an  outstanding  special  on  Flip  'n' 
File'  15  storage  cases.  When  you  pur- 
chase a  Flip  'n'  File  1 5  storage  case  from 
CEI,  you'll  get  10  3M  SSDD  Soft  Sectored 
diskettes  free.  Limited  quantities  available 
soordertoday.  Order#  FN  F-KA  . . .  $9.99 
each.  Minimum  order  10  Flip'n'  File~/15. 

Other  3M  connputer  products 

51/4"  SDSDD-RH-KA $0.93  each 

aVi"  3SSMD-KA $1 .36  each 

8"  8SSSD-KA $1 .46  each 

8"  8SSDD-KA $1 .79  each 

SV*"  head  cleaning  kit  H-KA. .  .$4.95  each 
DC300XL-KA  data  cartridge . . .  Si  7.95  ea. 

Minimum  order  100  diskettes/10  cartridges 

Credit  card  orders  call 

800-USA-DISK  or80O-CA1-DISK  In  Canada 

For  Information  call  31 3-973-8866 

Communications  Electronics  Inc. 

P.O.  Box  1045  a  Ann  Arbor,  Michigan  48106-1045 

Dysan 

Diskettes 

Now  get  wholesale  pricing  on  Dysan 
diskettes  from  Communications 
Electronics  Inc.  while  quantities 
last,  Lifetime  warranty  and  packed 
10  to  a  carton  with  color  coded 
diskette  ID  labels,  write  protect 
tabs,  and  heavy  duty  Tyvek®  tear 
resistant  envelopes. 

5V4"  SSDD  801 187-KA $1.69  each 

S'A"  DSDD  802060-KA $1.99  each 

5V4"  DSDD96  TPI 802067-KA . . .  S2.29  ea. 
Headcleaning  kit  DHCK-KA. . .  S9.99  each 

Dysan  Diskettes 

Credit  card  orders  call 

800-USA-DISK  orSOO-CAI-DISK  in  Canada 

For  information  call  313-973-8888 

Communications  Electronics  Inc. 
P.O.  Box  1045  3  Ann  Arbor.  Michigan  48106-1045 

Verbatim 

Diskettes 

Take  advantage  of  this  Verbatim  Vai- 
uelife  triple  special.  As  long  asquan- 
titles  last,  you'll  first  get  high  quality 
Verbatim  diskettes  at  only  79C;  each. 
Second,  on  your  order  of  Verbatim 
5V*"  single  sided  double  density  disks 
you'll  get  a  FREE  plastic  storage 
case  that  holds  10  diskettes,  and 
third,  you'll  also  get  a  FREE  head 
cleaning  kit.  Order  Verbatim  today. 
5y4"  SSDD  29633-KA $0,79  each 

Verbatim  Value! 

Credit  card  orders  call 

eOO-USA-OISK  or800-CA1-DISK  In  Canada 

For  Information  call  313-973-8888 

Communications  Electronics  Inc. 

P.O.  Box  1045  D  Ann  Afbof.  Michigan  48106-1045 


CEI  now  offers  a  once  in  a  lifetime  offer  on 
100%  certified  and  error-free  5'A"  single 
sided  double  density  diskettes  for  only 
25<t  each  in  multiples  of  500  diskettes.  If 
you  want  double  sided  double  density 
diskettes theseareonly27C  each  inmulti- 
ples  of  500  disks.  Write  protect  labels 
included.  Available  only  in  multiples  of 
500  diskettes.  Sincequantitiesare  limited, 
stock  up  now. 

S'A"  SSDD  MAX1  D-KA $0.25  each 

5V4"  DSDD  MAX2D-KA $0.27  each 

BIG  SAVINGS! 

Credit  card  orders  call 

800-USA-OISK  oraOO-CA1-DISK  In  Canada 

For  information  call  313-973-8886 

Communications  Electronics  Inc. 

P.O.  Box  1045  □  Ann  Arbor.  Michigan  48106-1046 

How  to  order 

To  Qet  the  fastest  delivery  of  your  diskettes,  phone 
your  order  directly  lo  ouf  ordef  desk  and  charge  it  to 
your  credit  card.  Written  purchase  orders  are  accep- 
ted from  approved  governmeni  agencies  and  most 
well  rated  firms  at  a  10%  surcharge  for  nei  10  billing. 
For  maximum  savings,  your  order  should  be  prepaid. 
AH  sales  are  subject  to  availability,  acceptance  and 
verificaiJon.  All  sales  are  final.  All  prices  are  in  U.S. 
dollars.  Prices,  terms  and  specilications  are  subject 
to  change  without  notice.  No  rainchecks  on  out  ot 
stock  items  Nol  responsiblefortypographical  errors. 
ASS. 00  additional  handling  fee  will  be  charged  for  all 
orders  with  a  merchandise  total  under  S50  00.  All 
Shipments  are  F.O.B.  CEI  warehouse  in  Ann  Arbor. 
Michigan.  No  COD's.  Non-cer1ilie<J  checks  require  3 
weeks  bank  clearance.  Michigan  residents  add  4% 
sales  tax  or  supply  your  tax  10  number  and  reason  for 
tax  ejtemplion, 

For  shipping  chargas  add  $6.00  per  100  diskettes 
and/or  any  tractfon  of  100  5V*-inch  or  3ij-inch  disk- 
ettes. Add  $V00  per  data  cartridge  or  head  cleaning 
kit  for  U.P.S.  ground  shipping  and  handling  in  the 
continental  U.S.  For  Canada.  Puerto  Rico.  Hawaii. 
Alaska,  or  APO/FPO  delivery,  shipping  is  fhree  times 
the  continental  US.  rate. 

Mail  orders  to:  Communications  Electronics  Jnc, 
Box  1045.  Ann  Arbor.  Michigan  46106-1045  U.S.  A.  If 
youhaveaOiscower.  Visa  or  MasterCard,  you  may  call 
and  place  a  credit  card  order.  Order  toll-free  in  the 
L/.a  DiatSOO-USA-OiSK.  In  Canada,  order  toll-free  by 
calling  800-CAi -DISK.  If  you  are  outside  the  US- orin 
Michigan  dial  313'973-8S8e.  Telex  anytime  671 -01 55 
16710155  CE  UW).  Order  your  disks  from  CEI  now. 

Copyright  ©   1  986  CEI  Ad  #052466-KA 

BASF 

Diskettes 

CEI  has  a  super  special  deal  from  BASF. 
As  long  as  quantities  last,  when  you  order 
BASF  5Va"  Single  sided  double  density 
disks  from  CEI,  you'll  get  a  special  price  of 
only  69(C  each.  And  if  you  order  promptly, 
as  a  further  bonus  while  limited  quantities 
last,  you'll  also  get  a  free  10  pack  plastic 
library  case.  Stock  up  now  at  this  fantastic 
low  price  on  BASF  Qualimetric  Diskettes 
with  a  BASF  lifetime  warranty. 

5'/.'  SSDD  54974-KA $0.69  each 

BASF  SAVIHGS! 

Credit  card  orders  call 

SOO-USA-DISK  Of  800-CA1-DISK  In  Canada 

For  Information  call  313-973-8388 

Communications  Electronics  Inc. 

P.O  Box  1045  D  Ann  Arbor.  Michigan  481 06- 1045 


Super  Disk 
Diskettes 

Super  Disk"  celebrates  their  anniversary 
with  super  special  pricing  on  Super  Disk 
brand  1 00%  certified  error-  tree  and  drop- 
out free  computef  diskettes.  Stock  up  now 
at  these  super  special  prices.  Order  only 
in  multiples  of  100  diskettes. 


&■<  SSSOSolt  SectO'w  HuDRingflelail  lOpac  *431-KA 
5-.  Same  a»  *()ov€.  but  (jmIk  o*ck  w  o  inrm'eum  0437-  KA 
b'm  SSDD  Soil  SfCIO*  w/Hut)  Ring  Reliil  10  pscK  648 1 -KA 
5'*  S4fnca»*[>cn,«.  Dyi  bulh  DlCk  wJo»n.elBp«  MflT-KA 
b\  DSDDSoU  S«cio<  w.'HubRing'Reiail  lOoack  (USl-XA 
5'<  Samft  Mi  aoove.  but  bulk  pack  ■m'o  an^vloM  UOT-KA 
5'.     DSHOloP  ler^PCAT-DuUMCk  MOT-KA 

3'.    SSHD|i35TPih     tjuHiEMCh  831T-KA 

T>     DSHD1U5  TPii  ■  Dui«Dack  93aT-KA 

£..    Tyvek*  diikeiie  en»eiocet-  lOOpack  CV5-KA 

SSSD  -  Srifl'e  Sroed  Jfupiff  OtfUfy  SSDO  =  S.ng^e  S-cl#d  Ool 
CSDO=  OaubteS'/SaaDBubtfOvrtfiff,  DSOD-  Dcub{»s<a»!tQi 
SSHD  '  S.ngit  SOffU  M-gf"  D»nailr   OSWD  a  D0ijt»9  S'drtl  f*, 
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Credit  card  orders  call 

SOO-USA-DlSK  or  60CVCA1'DiSK  In  Canada 

For  information  call  31  3-973^8888 

Communications  Electronicft  Inc- 

P.O.  Box  1045  C  Ann  Arbor.  Michigan  46106-1045 

TDK 

Diskettes 
96  TPI 

If  you  need  a  96  tracks  per  inch  diskette, 
CEI  now  has  an  excellent  price  on  boxed 
TDK  product.  This  product  is  designed  to 
store  up  to  780  Kb.  tor  non-AT  systenns. 
300  oersteds,  Lifetime  warranty  and 
packed  10  to  a  carton  with  color  coded 
diskette  ID  labels,  write  protect  tabs,  and 
heavy  duty  Tyvek*  tear  resistant  envelopes. 
5V."  SSDD96TPt  Ml  DX-S-KA. . .  $0.89  each 
5V4"DSDD96TPI  M2DX-S-KA. .  .$0.99each 

TDK  Best  Buy 

Credit  card  orders  call 

80O-USA-DISKor80O-CA1-DISK  in  Canads 

For  infgrmatlon  call  313-973-8888 

Communications  Electronics  Inc. 

P.O.  Boi  1045  D  Ann  Arbor.  Michigan  481  06-1045 

Fuji 

Diskettes 

Fuji  diskettes  impoiled  from  Japan, 
are  now  available  from  CEI  at  a 
special  price  while  quanties  last.  Fuji 
diskettes  are  packaged  10  to  a  car- 
ton and  come  with  color  coded  disk- 
ette ID  labels,  write  protect  tabs,  and 
heavy  duty  Tyvek*  tear  resistant 
envelope.  Order  your  disks  today. 
5V4"  SSDD  MD1  D-KA . . .  $0.74  each 
S'A"  DSDD  MD2D-KA. . .  SO. 84  each 

Fantastic  Fuji! 

Credit  card  orders  call 

800-USA-DISK  or  800-CA1 -DISK  In  Canada 
For  Information  call  313-973-8888 

Communications  Electronics  Inc. 
P.O.  floi  1045  D  Ann  Arbor,  Michigan  481  06-1045 


Classified 


COMPUTE!  Classified  is  a  low-cost  way  to  tell  over  350,000  microcomputer  owners 
about  your  product  or  service. 

Rates:  S25  per  line,  minimum  of  four  lines-  Any  or  all  of  Ihe  first  line  set  in  capital  letters  at  no  charge.  Add  S15 
per  line  for  boldface  words,  or  S50  for  the  entire  ad  set  in  boldface  (any  nutnber  of  lines.)  Inquire  about  display 
rates. 

Terms:  Prepayment  s  required.  Check,  money  order,  American  Express,  Visa,  or  MasterCard  is  accepted.  Make 
chetks  payable  to  COMPUTE!  Publications. 


SOFTWARE 


FANTASTIC  DAILY  NUMBER  FORECASTER! 

Not  a  R?N  Gen.  Guaranteed!  Str.  Hits. 
C/64,  Ap,  IBM,  Alat^.  1  Dme.  OH  add  5% 
SASE  for  info.  S42.95  on  Disk  only  to; 
Z-Way,  PO  Box  !9017-C,  Canton,  OH  44711 

If  you'd  like  information  on  the  latest  vei^ion  of 
your  software,  please  call  or  write:  Batteries 
Included  Customer  Support,  30  Mural  St., 
Richmond  Hill,  Ontario,  Canada  L4B  1B5 
{416)881-9816 

COMMODORE;  TRY  BEFORE  YOU  BUY. 
Best  selling  games,  utilities,  educational,  +  clas- 
sics and  new  releases.  lOO's  of  titles. 
Visa/MC.  Free  brochure.  RENT-A-DISC, 
Frederick  BIdg.  »345,  Hunfn,  WV  25701 
(304)  529-3232 

TI-99/4A  QUALITY  SOFTWARE  for  Business, 
Home  and  Entertainment  "  Bonus  Software 
Offer!!"  Send  for  FREE  catalog  to  MICRO-BEZ 
HAWAII,  BOX  1108.  PEARL  CITY,  HI  96782 

T1-99/4A  Software/Hardware  bargains. 
Hard  to  find  items.  Huge  selection. 
Fast  service.  Free  catalog. 
D.E.C.,  Box  690,  Hicksville,  NY  USOl 

TANDY  1000  PROGRAMS  AND  NEWSLETTER 
Send  for  free  information  on  educational  & 
entertainment  programs  &  newsletter.  Soda  Pop 
Software,  FOB  653,  Kenosha,  WI  53141 

PCjr  3-D  NEON  EFFECTS  SOFTWARE 
Great  New  Drawing  Package  for  128K  BASIC. 
Joystick  Opt'l.  $18.9S  ppd  (check,  mo,  cod) 
E.  Bain,  6036  Sears  Rd.,  Pegram,  TN  37143 

HEY  AMIGOI  PD  software  for  AMIGAI 

Games,  Graptiics,  Utilities,  More!  Over  45 
disks  available.  Only  $5.95  ea!  SASE  for  catalog. 
Amy  ware.  Box  19474,  Jacksonville,  FL  32245 

MACK'S  DOMINO  PARLOR:  A  superb  rendition 
of  an  old  favorite.  Excellent  Graphics, 
three  levels  of  play,  many  options;  Save, 
Switch,  Print,  etc.  Instant  play,  very 
strong  top  level  game,  IBM  PC,  PCjr.,  or 
compatible,  128K,  graphics  card.  S15  pp'd. 
Slab  Creek  Software,  2551  Antioch  Ch.  Rd. 
Watkinsville,  Georgia  30677 

APPLE  SOFTWARE  FOR  PENNIESHI 
Thousands  of  Public  Domain  programs 
available  at  25c  and  less.  Free  catalog. 
CALOKE  IND.,  Box  18477,  KG,  MO  64133 


ATTENTION  T.I.  99/4A  OWNERSf 

•  Over  1500  Accessories 
THE  WORLD'S  LARGEST 
COMPUTER  ASSISTANCE  GROUP 

Now  serving  oi/ei  35,000  members  worldwide 
with  Ihe  best  in  technical  assistance,  service, 
and  p/oducls  lot  the  Texas  instrument  99/4A 
To  become  a  member  and  receive  newsletters, 
catalog,  technical  assistance  and  membershipl 
package,  send  $10.00  lor  a  ONE  Year  Member- 
ship to:  99/4A  National  Assist  Group 
National  Headquarters 
P.O.  Box  290812 
FL  Lauderdale,  Florida  33329 
Attention  Membership  Division 
For  Information  Call    (305}  583-0467 


FREE  APPLE  SOFTWARE 

Over  1000  Public  Domain  Programs  on  50 
diskettes.  $5  each  plus  $1  shipping  per  order. 
Send  $1  for  catalog  (refundable  with  order) 
C&H  ENTERPRISES 
PO  Box  29243,  Memphis,  TN  38127 

MacBible  KJV.  O&N  tsst  (text)  512  +  .  $100. 
For  Mac,  IBM-PC  &  C64,  Books  of  the  Bible  + 
Old  &  New  Test  Quiz  +  Bible  Pursuit  $30. 
Lewis  Enterprises  (405)  794-3953 
Rt.  14,  Box  45,  IMoore,  OK  73165 
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Softwore 


Hanaiccpping  ■ 


IHOBOUGHSBED/HAliNESS  Hana  capomg  S29  95.  enharcod 
SJ9?5  GlrtYHOUNO  HanGcoppr>g  S2995.  anhorced  S49<?5 
PRO  FOOtBAtL  Handcapping  Syitem  S39  9&  Specify'  Oislr/ 
tape  Acpie  ll+ce.  Atcfj.  ^^V.  ^  COM  M/I2a.  Tl,  TRS-ac  Mod 
3/d.  Moo  100/2CO.  CdIoi  Ada  E;  rjzi-  har  :j.  MC/WSA/CODs 
accepted  Free  infcimction  50FTWA»e  EXCHANee.  Box  5382 
CP.  W  BiDcmfield  Ml  43033  0'-::>-r.   •--.-  ::7-g^67 


DISCOUNT  SOFTWARE  for  most  computers. 
FREE  CATALOG,  Sale;  5.25"  DSDD  Disks 
25  for  $13.95  ppd.  WMJ  DATA  SYSTEMS-C, 
4  Butterfly  Dr.,  Hauppauge,  NY  1 1 788 

TAX  SPREADSHEET  FOR  ATARI,  APPLE,  IBM, 
C64,  C12S,  Plus/4,  TI99/4A.  $19.95  +  $2  s/h. 
Forms  1040,1040A,  A,B,C,D,E,G,SE,W,  2106, 
2441.  Yearly  updates  SIO.  Prints  IRS  Forms!  TI 
w/XBasic;  Apple  11,  Atari  w/48K  or  more. 
Specify  disk  or  tape.  Steve  Karasek,  855 
Diversey,  St.  Louis,  MO  63126,  (314)  961-2052 

MYSTERY  MANOR  the  ultimate  professional 
challenge.  999  different  mysteries,  Most 
intriguing  entertainment  ever  created.  For 
PC/XT/AT  &  compat  w/256K,  DOS  2.x.  $39.95. 
1..  McDowell  Software,  13665  Barberry  Dr., 
W.  Palm  Beach,  FL  33414,  FL  res  add  5%  tasc. 

PC,  COMFATS,  COMMODORE  OWNERS;  Earn 
$500+  weekly  selling  our  software,  databases, 
XT  compats  by  mail.  Write  ACCENT 
SOFTWARE,  Box  1722,  Simi  Valley,  CA  93062 

BUY  ONE  GET  ONE  FREE.  It's  you  against  1  to 
6  other  players  and/or  the  computer  in 
TANKGRID.  Play  over  modems  against  friends 
anywhere  in  the  USA.  Includes  a  quarterly 
national  users  list  for  $30  it  TELE-CHESS.  For 
IBM,  Tandy  &  Compats.  Available  for 
Commodore  64/128  in  Jan.  '87.  Mental  Imagery, 
PO  Box  2072,  Pontiac,  Ml  48056 

FREE  SOFTWARE  for  C64,  CI  28,  IBM  «  CPM 
send  SASE  for  Info  (specify  computer)  to: 
PUBLIC  DOMAIN  USERS  GROUP 
PO  Box  1442-A1,  Orange  Park,  FL  32067 


HARDWARE 


Exercycle  Interface,  with  C64  Disk  uses 

9-pin  game  port;  $29.95.  WA  res  add  7.S%  or 

For  Info  send  SASE  to;  Joystick 

Expander.  811  Winslow,  Richland,  WA  99352 

LIQUIDATING  OVER  4  MILLION  ELECTRONIC 
items  below  cost!  Computers,  speakers, 
parts,  cables,  misc.  computer  list  $1. 
ISE,  Dept.  113,  Olmito,  TX  78575-0750 


L0TTO  EIPHER. 


GET  TH£  BEST  ODDS  ON  AS\  LOTTEHY 
SIX  NL1MIER  .  F[CK  FOVR  D^tLV  CAME 
•   PIODUCCt  FQUH  COUBlHATKMft  OF 

MUUBtftS  TO  CHOO«£  FROU 
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SLPEB  HMIESOLI  Tln^  I>KAVi  l>r.  IN  Ml  LTI  OH  MOM)  roLOR 

.  cMT  ■  UIIVWK    fU*.  iMD  ftCKOLlIM!  WnoOwt 

,  nU.  '  EW>W  ClPMtH  A  WrUvDO*  TO  POIJBLE  Mlit 

.  iiHts  '  I^^I  '^P  VOAD  vOuH  *rmDO«!t  OM  (M3« 

,  omw  ■  "I'MT^  OM  STJUDARO  OOT  MATniH  rMHTIR 

■  COLO*  tOUAJIff  '  EXDMC  CDtOfl  ATTHIBUTCS 

■  ItMJ  LETTER  AXt)  OAAFHICS 

.  fOLtaON  iMAHS-CJCHt*:!    iHKm'.  «(D  HOIATE   THEN:  STAMP  AWTWWtW 
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STOCK  BROKER- 


PHOnTS  UlAltA^TKKD  "R 
VOLR  XiOMcV  BACK 

■  UV1M4    OOOO   OUALlTr.    WDlATILE    iKUEl    AND 

UWM  TH4  TtUOTNO  tTlTCU  DriC^  MA>E  VOU  FULLV 

IMVHTED  AT  ThC  tOWCST  ^MCCl  AND  COMVCNTiNC 

TO  CAiH  Al  THE  ITOCX  h,lt.n  iTl  PtAK 

f    TfCMHiCAL  IhACxWl  ^Hk^  WO<W» 

>    BAK  SAAFM  PMlOlT-OLjTa 
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ACORN  OF  INDIANA,  INC. 


Z721  OHIO  STREET 
MICHIGAN  CITV.  IN  4S360 


219-879-2284 


SHlfPIM;  *\D  HANDLING.  ADIV II. SO     C.O.D.S  »( IKFTtU 

VIS*  Asn  masur  c*«i>  okbirs  aou  « 

INDIAN*  KESIUENTS  ADD  i\  SALES  TAX 


GUARANTEED  FOREVER 
100%  ERROR  FREE 


5  36C  I 

-$   Each    ? 


With  Hub  Rings 

Write  Protect  Tabs 

Tyvec  Envelopes 

In  Factory-Sealed 

Poly  Packs 
Sold  in  Lots  of  100 


DUALITY  PRINTER  RIBBONS 


COMMODORE  MPS  801  -  Black    ....  4.15  ea 

Brown.  Blue 5.25  e« 

COWMODOHE  MPS  803- Black    ....  5.95  ea 

COMMODORE  1526- Black 4.95  ea 

OKIDATA  80/82/92/93- Black     ,    .    .    ,    .  1,49  6a 

Blue.  Green.  Red.  Brown.  Purple   .   .    .  2,25  ea 
Sold  6/Box  (Mlnlmuml 

IN  STOCK  ITEMS  SHIPPED  IN  24  HOURS 


Min.  Order  S25-00  S«H:  Continental  USA:S'».OO/10O 
or  (ewer  disks;  discount  at  300,  Ribbons  S.25  eacti 
Foreign  orders  APO/FPO,  please  call.  Ml  resldenis 
add  4%  tax.  Prices  subject  to  change  wltrioiil  notice. 
Hours  6:30  AM -7:00  PM, 


Precision  Data  Products'* 

PO  Bo«a367  Grant!  Rapids,  Mi  49518 

Customer  Service  A  Inlormalion 

(616)452-3457 

Toll-Free  Order  Lines 

Ml  l-S0Q.KiJ.J46a/OLilsii1e Ml  1-BOO-25B-002B 


I 
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Save  Your 
Copies  of 
COMPUTE! 

Protect  your  bock  issues 
of  COMPUTE!  in  durable 
binders  or  library  cases. 
Each  binder  or  case  is 
custom-made  in  ftag-blue 
binding  with  embossed 
white  lettering.  Each  holds 
a  year  of  COMPUTEI.  Or- 
der several  and  keep 
your  issues  of  COMPUTE! 
neatly  organized  for  quick 
refererice.  (These  binders 
make  great  gifts,  too!) 


Binders  Cases: 

$8,50  each;  $6,95  each; 

3  for  $24.75;  3  for  $20.00; 

6  for  $48.00  6  for  $36,00 

(Please  add  $2.50  per  unit 
for  orders  outside  the  U.S.) 

Send  in  your  prepaid  order 
with  the  attached  coupon 


Mail  to:  Jesse  Jones  Industries 
P.O.Box  5120 
Dept,  Code  COTE 
Philadelphia,  PA  19141 

Please  send  me COM- 
PUTE! D  cases  D  binders. 
Enclosed  is  my  check  or  money 

order  for  S .  (U,S,  funds 

only,) 

Name 

Address 

City 

state  


.Zip  , 


Satisfaction  guoronteed  or  money 

refunded. 

Please  allow  4-6  weeks  for  delivery. 


mo  r*ow  CcrrrradorQ  PlaZ-l.  A  ftin(*On  Pwsrtew 


COMPUTE 


TRY  COMPUTE!  EVERY  MONTH— 12  ISSUES— AT 
33%  OFF  THE  COVER  PRICE. 

Mr/Ms . 

Street 


City. 


.State. 


.Zip. 


D  I  prefer  24  issues — 2  years — at  $45.00 
n  Bill  Me      □  Check  Enciosed 


J4035 


Foreign  and  Canadian,  please  add  $6  (U.S.)  per  year  posiage. 

Offer  subject  to  ctiange  without  notice.  s 


BUSINESS  REPLY  MAIL 

FIRST  CLASS  PERMIT  NO.  7478  DES  MOINES,  IOWA 


POSTAGE  WILL  BE  PAID  BY  ADDRESSEE 


COMPUTE! 

PO  BOX  10954 

DES  MOINES,  IOWA  50347 


NO  POSTAGE 

NECESSARY 

IF  MAILED 

IN  THE 

UNITED  STATES 
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SYLVIA  POITTER'S 
SWIFTAX 


TM        ••• 


EVEN  IF  YOU'VE  NEVER  PREPARED  A  TAX  RETURN, 

SWIFTAX  MAKES  IT  EASY  TO  DO  YOUR  OWN 

-  AND  KEEP  MORE  OF  WHAT  YOU  EARN! 


Step-by-step,  line-by-line,  Sylvia 
Porter  guides  you  through  your 
Federal  Tax  returns,  and  instructs 
you  on  which  forms  you  must  com- 
plete. This  software  program  con- 
tains Full  User  Prompts  and  an 
abundance  of  Help  Screens  (which 
you'll  find  right  in  the  program)  that 
make  SWIFTAX  so  easy-to-use,  you 
may  not  need  the  manual! 

Features: 

•  Automatically  checks  your  tax 
alternatives,  such  as  income 
averaging,  etc.,  and  calculates  the 
lowest  amount  of  income  tax  you  must  pay. 

•  Calculates  and  completes  the  most  commonly 
used  supporting  schedules  -  A,  B,  C,  D,  E,  F,  G, 
R,  SE,  and  W  -  and  forms  -  2106,  2441 ,  4562,  and 
6251.  And,  stores  the  totals  and  automatically 
enters  your  information  directly  onto  your  Form 
1040,  r040A,  and  1040EZ. 

•  Prints  your  tax  information  directly  onto  tax  forms 
as  well  as  blank  paper. 

•  At  the  press  of  a  key,  summarizes  all  new  1986  tax 
law  changes. 

•  Prints  itemized  lists  of  dividends,  interest,  etc. 
that  are  too  long  for  standard 

forms. 

•  A  built-in  Memo  Pad  and  Calculator  can  be  used 
"concurrently"  with  the  SWIFTAX  program. 

•  SwiftKeys"  provide  instant  access  to  any  forms 
and  schedules  included  in  your  tax  return. 


Timeworks'  Exchange  Policy 
allows  you  to  purchase  next 
year's  SWIFTAX  at  half  price.  And, 
it's  tax  deductible! 

Free  Technical  Support 

Whether  you're  a  neophyte  or  experi- 
enced computer  user,  Timeworks' 
12  full-time  Customer  Support 
Technicians  will  give  you  plenty  of 
T.L.C.  (Technical  Loving  Care)! 


PLUS  . . . 

FREE 

with  every  program  - 

SYLVIA  PORTER'S 
1987  INCOME  TAX 
GUIDE 

Includes: 

•  All  the  new  1986  tax 
law  changes. 

•  A  complete  1987  Tax 
Planning  Section. 

•  Essential  money-saving 
answers  to  every  kind  of 


tax  question. 


s!!iiall.«r^ 


More  Power  For  Your  Dollar 

Timeworks,  Inc.  444  Lake  Cook  Road, 
Deerfield,  Illinois  60015        312-948-9200 

"  1983  Sylvia  Porters  Personal  Finance  Magazine  Co.  and  TIMEWORKS,  INC.  All  rights  reserved. 
■Regislered  trademarks  of  International  Business  Machines  Corp.. 
Appfe  Computers.  Inc..  and  Atari  Corp. 


Available  for: 

•  IBM  PC  and  compatibles 

•  Apple  11+ ,  lie,  lie,  and 

•  Atari  520  and  1040  ST* 

Suggested  Retail  Price: 
$69.95  ea. 

At  your  favorite  dealer  now, 
or  order  from  Timeworks 
today: 
1-800-535-9497. 


From  Origin,  creators  of  the  Ultima™  scries, 

comes  a  new  dimension  in  fantasy  role-piaying 


THE  ORB  OF  CELESTIAL  HARMONY 


m 


f& 


■.  ■'.-^* 


A  danger-filled  adventure 

through  a  complex  and 
colorful  Oriental  world  of  .  _    , 

magic,  mysticism  and  intrigue.  '-W^:<^f' 
---  ■  '       By  Greg  Malone. 

AvaiSable  on  Apple- 

oebius,  the 
fabled  deity  of  the 
island  kingdom 
of  Khantun,  has 
chosen  you,  his 
'  disciple,  to  recover 
the  stolen  Orb  from  the  renegade 
Warlord  and  prevent  the  destruc- 
tion of  the  universe. 

You  will  journey  through  the 
ascending  planes  of  Earth,  Water,  Air  and  Fire.  At  each 
level  your  challenges  increase  in  difficulty,  demanding 
greater  courage  and  cunning.  All  of  your  martial  arts 
skills  will  be  required  to  survive  the  ninja-like  assassins 
who  seek  to  foil  your  quest.  Sword-wielding  rebel 
guards  will  test  your  blade  every  step  of  the  way.  And 

watch  out  for  wild  beasts  that  stalk  the  forests!  

Local  villagers  can  help,  but  beware— the  wrong 
'      approach  will  frighten  them  away,  leaving  you  in  a 

world  where  starvation  looms  ever-present.  Wise  use 
Ij      of  magical  charms,  prayers  and  fireballs  is  essential  in 
i      reaching  the  final  confrontation  with  the  treacherous 
Warlord— where  victory  brings  recovery  of  the  long- 
tkmi^^^^^mmJ  sought  Orb  of  Celestial  Harmony.  Good  luck!  ' 

rsvsTEMS  /fi/C.  /340  HARVEY  ROAD,  MANCHESTER.  NH  03103  (603)  644-3360 


ULTIMA  III™  takes  vou  on 
an  incredible  fantasy  role- 
playing  journey  tKrough 
monster-plagued  Sosaria  in 


ULTIMA  IV™  is  the  long- 
awaited  sequel  to  Ultima  ^^ 
III.  The  Quest  of  the  Avatar 
is  a  quest  to  tht  final 


search  of  the  elusive  Exodus,      frontier— the  self. 


AUTODUEL^"  is  a  hituristic, 
fast-paced  strategy  role- 
playing  game  where  the 
right  of  way  goes  to  the 
biggest  guns. 


Ultima  Is  a  trademark  of  {lichard  Garriolt/ Moebius  is  a  Irademarit  of  Greg  Malone  .     ^^' 

AutoDuel  and  Ogre  are  trademarks  of  Steve  Jackson/Apple  is  a  trademark  of  Apple  Computer  In 


OGRE^"  is  a  strategy  game 
fought  on  the  nuclear  bat- 
tlefield of  tomorrow  as  an  ■ 
inhuman  juggernaut  Cyber-     '-*, 
tank  batjtes  conventional 
forces. 

Authors  wanted. 

Call  us  today.  , 


